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Original Communications 

A NEW METHOD OF TREATMENT FOR VAGINITIS AND 

CERVICITIS 

Samuel L. SiEGr.ER, M.D., F.A.G.S., Brooklyn, N. Y. 

T he treatment of vaginitis and cervicitis, of - bacterial and/or protozoal 
origin, continues to be of jnajor interest to tlie gynecologist. While a large 
proportion of such patients respond with more or less alacrity to the innumer- 
able agents available to the physician today, one often sees eases which are per- 
sistently recalcitrant to such treatment and Avith recurrences which are diffi- 
cult to avoid because of the many and varied sources of reinfection, as from the 
urethra, cervix, and the resumption of marital relations. 

Trends and Modern Treatment 

In recent years a more rationally correct approach to this problem has 
been induced by a better understanding of the biologic characteristics of the 
normal vagina, with particular reference to the relationship of vaginal pH and 
vaginal flora. These relationships have been observed b3^ many investigators,^"'* 
and a discussion of these is beyond the scope of this report. From accumulated 
data, however, one maj’- recognize three grades of bacterial flora at varying 
hj^drogen-ion concentrations : normal — Grade I — homogenous bacteria of Dbder- 
lein’s bacilli (pH 4.0 To 5.7); abnormal — Grade II — Doderlein’s bacilli plus 
other organisms (pH 4.0 to 6.1) • and Grade III— organisms other than Doder- 
lein’s bacilli (pH 4.9 to 6.9). 

Further, Karnaky® has shovm that when discharges resulting from acute 
vaginitis were cultured on nutrient agar adjusted to various pH readings, 
bacterial gi’owths were most abundant at a pH of 7.6 to 8.0, diminishing as the 
pH was reduced, with little growth below 5.5, and none at or below 4.5. Vaginal 
pH variations during the normal life cycle and pH ranges, in which various 
pathologic organisms are observed, are illustrated in Fig. 1, These observations 
and similar ones bj^ other authors^"^® haA’^e been responsible for the i-ecent empha- 
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sis Oil the use of jellies, tablets, and powders with bases buffered to pH readings 
approximating the nornuil, thereby encouraging the elimination of pathologic 
organisms and tlie growth of normal vaginal flora consistent with the hcalthv 
vagina. 

That tile ivitionale for such bases is good has been demonstrated by a num- 
ber of investigators who have obtained satisfactoiy results with plain buffered 
acid jellies, notably Allen and liauin." Ivarnalcy,-''* Bland and Bakoff,' Chrisman,^ 
and Koblec.” 



The emphasis on correctly buffered bases in the treatment of vaginitis 
and cervicitis has not diminished the desii’ability of incorporating antiseptic 
agents into the buffered base. Eldend® Karnalr>%” and Owen’* employed di- 
odoqniii Avith a buffered lactose jiowder or tablet base ; Brongher’^ used Caprokol 
in a jelly base; Meigs'" used aeetai-sone medicated tampons; Parks'” and 
Angelueci used an acid sulfanilamide ointment, and Roblee” and Findley'' 
used sulfathiazole and sulfanilamide in an acid jelly. They all obtained .sat- 
isfactory results. 

Roblee® favored the use of sulfathiazole with his acid jelly, although recog- 
nizing that the buffered acid jelly alone Avas effective in trichomonas vaginitis 
therapy. Discussing his results, he states, “In our hands the addition of sulfa 
drugs to the pH factor has been as great an improvement as the pH factor 
Avas over older methods of antiseptics used ten years ago in the management 
of cervicitis and vaginitis.” He observed particularly noteAvoi*thy results in 
accelerating the restoration of Type I smear from Type HI smear by sulfa- 
thiazole and acid jelly, although restoi-ation from Type II smear resulted just as 
easily from acid jelly alone. He observed excellent results in the control of in- 
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fectioiis after conization of tlie infected cervix in cases of acute gonorrhea 
wherein positive cultures persisted after oral sulfathiazole therapy, Findley^^ 
likewise obtained gratifying results in the cauterized cervix with sulfanilamide 
in a buffered acid .I’elly. 

Desirable Characteristics in the Ideal Anti-Vaginitis-Cervicitis Agents 

The author has run the gamut of medicaments for the control of infec- 
tions in vaginitis and cervicitis from the insufflation of silver picrate, the in- 
sertion of medicated suppositories and tampons, capsules of ozonide of olive oil, 
tablets of beta lactose and sulfonamides, and finally the newer type of acid buf- 
fered jellies. A critical evaluation of all these medicaments has led him to con- 
clude that the ideal antiinfective agent should be : 

1. As easy as possible to applj^ by the physician in his office and by the pa- 
tient at home, because treatment sometimes must be continued bj*" the patient 
over many days or weeks. Sucee.ssful results due to patient cooperation can 
only be expected, if it can be done with the least possible inconvenience. 

2. Buffered effectivelj’’ so as to promote the reestablishment of the physi- 
ologically correct acidity and growth of Doderlein’s bacilli consistent Avith a 
healthy vagina. 

3. Antibacterial so as to control rapidly persistent infections especially in 
cervicitis requiring electrosurgery. 

4. Of such a physical consistency as to assure intimate and prolonged con- 
tact with vaginal and cervical mucosa. Present-day water-dispersible jellies 
have been an improvement over powders and tablets. However, the ideal base 
should dissolve in and should approach in physical characteristics (adhesive- 
ness, consistency, wetting power) the vaginocervical secretions. 

5. Nonirritating and nontoxic, even when used over a period of time. 

6. Because of the above properties, it should give satisfactory results when 
used as the single agent of choice in bacterial and protozoal vaginitis and 
cervicitis of all t 3 "pes. 

A Sulfathiazole Acid Jelly With a New Base 

The author believes that the above desii-able conditions are most closel}'^ 
approached b.y an acid jell^q containing sulfathiazole in actual solution, of the 
following composition : 

10.0 per cent sulfatliiazole'"’ 

3.0 per cent lactic acid 

1.0 per cent acetic acid 

0.1 per cent sodium tetradecyl sulfate 
iS5.9 per cent polyetliylene glycol 

The acid jellj’- base, polyethjdene glycol, has all the desired characteristics 
for vaginal medication. It is nonirritant and nontoxic, has excellent wetting 
properties, and maintains its jelly eonsistencj'^ at bodj’- temperature. It dissolves 
complete^'- in the vaginal secretions, and possesses the unique property of dis- 
solving large quantities of sulfathiazole ivhicli, in turn, become soluble in the 

*Westhia2ole Vaginal, Westwood Pharmacal Corp., Buffalo, New York. 
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secrelions'. ^JMiis last, properly makes this jelly far more sulfa active than it is 
possible to obtain with the usual suspensions of sulfatliiazole.’® The jelly is 
sterile and can therefore be used in packs and tampons post surgically. The 
pH ap])roximates 4,0, the buffering power is large, and there is no excessive 
leakage from the vagina unless the discliarge is copious. 

The method of intravaginal administration of jellies, using a collapsible 
tin tube and lucitc a])plieat.or, although preferable to older methods, still en- 
tails the unnecessary fuss and bother coincident with the transfer of jelly from 
tube to applicator to vagina and the washing of the applicator by the patient 
or sterilizing of his -applicator by the plyysieian. At the author s suggestion, 
a single-dose, disposable paper applicator was conceived for use with this sulfa- 
thiaxolc acid jelly. Fig. 2 is a .sketch of this paper applicator which is tilled 
with one-fourth .ounce of the jelly — .sufficient to deliver between five and six 
cubic centimeters. Its use by patient and phy.sician is convenient and time 
saving. 



FiR. 2 CuUi-vvay view of applic.'itor. 


Investigational Data 

This report, covers a study of the effectiveness of the above-described sulfa- 
thiazole acid jelly in the treatment of vaginitis and as an adjunct in the treat- 
ment of cei’vicitis as compared to (1) this same acid jelly base alone, (2) the 
acid base wuth 1 per cent iodine, (3) the acid base with 1 per cent gentian violet, 
(4) beta lactose and .sulfathiazole tablets. 

The sources of patient material— 230 cases of vaginitis and 152 cases of 
cervicitis, used in this study— were from the author's own private practice and 
the gynecologic clinics of Unity Hospital and Brooldyn Women’s Hospital. In 
addition to the usual routine records on each patient, the following observations 
were made on each vaginitis case before, at various times during the treatment, 
and at the tennination of treatment : 

1. Urine culture, in cat.heterized specimens whenever urinary symptoms 
were present. 

2. pH readings with a Beelnnan meter, using glass electrodes in the vagina 
and cervux (Pigs. 3 and 4). 

3. Wet smear and Gram stain— cultures whenever necessary. Similarly 
complete observations were recorded for each cervicitis case. 

Applications of the jellies or tablets were made once or tmee daily— one 
application preferably made at night, before retiring. The use of douches 
was not permitted. In cervicitis eases treated eleetrosurgically, these applica- 
tions were made postoperatively and in a few cases during the waiting necessi- 
tated by the proximity of the menses, 
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The criteria for cure were: complete relief from symptoms, return to 
normal pH, and negative smears taken at intervals during tlie three months fol- 
lowing termination of treatment. These intervals were: at time of menses, 
immediately after menses, and at the midperiod. 



Eif?. .3. — Plioto-cliagfam of special cervical and vaginal combination electrode, obtainable from 
Arthur H. Thomas and Co., Philadelphia, Pa. 

Patients in whom syni])toms and laboratory findings indicated more or less 
complete relief, but Avho had recurrences before these criteria for cure were 
completely fulfilled, were designated as improved. Patients who discontinued 
treatment at any time during the course ai’e excluded from this report. 

Response of the cervicitis eases to treatment was judged by the character 
and duration of the discharge, the tj^De of vaginal and cervical smears (or 
cultures), and the healing time of the lesions to complete epitheliazation. 

Results 

Vaginitis Cases . — Table I summarizes the results following the use of tlie 
sulfathiazole-polyethylene glycol acid jelly. About S3 per cent of the cases 
were considered cured. Ten per cent were considered improved but not cured, 
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and in 8 ])or coni,, tlu; (rcalmcnt was inonVctivc, In tiio four cases of gonor- 
rheal vaginitis, roporfcd as cured, sulfafliiazolc was also administered orally. 
Rcsponsc (o treatment was excellent whether the vaginitis was trichomonal, 
inonilial, or nonspecific in origin. 



Figr. 4. — Photo-diagram of cervical-vaginal electrode connections. Upper _ leads go to 
Beckman pH meter. Pinch clamp permits easy removal of electrode for cleaning. Calomel 
electrode is suspended in saturated ICCl solution in convenient 20 c.c. syringe barrel. 


Of the 18 failures, 16 Avere trichomonas and two monilia. In six of these 
eases the husband Avas found to be the cause of continuous reinfection; in tAVO, 
symptoms Avere controlled as long as the husband used a condom during coitus. 

Duration of treatment before symptoms cleared completely A^aried from 
one to seventeen Aveeks and averaged fiA^e and one-lialf Aveeks. In most cases 
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Table I. Data Summary on 230 Vaginitis Cases 


AGE 

1 PAROUS 





A’AGINAIj 

A’AGINAL 

INCIDENCE 

1 STATE 

\L\G1NAL DISCHARGE 

SYMPTOMS 

EXAMINATION 





SYMP- 

CASES 

CASES 

CASES 







PARA 

CASES 

TO.MS 


-f -f 

4*4- + 



FINDINGS 

CASES 

10-20 

22 

Nulli 1 

94 

Amount 

30 

■ 1 £| 

00 

Vulvitis 

208 

Congestion 

198 

20-30 

90 

Primi 

02 

Odor 

128 

42 

0 

Irritations 


Mucosal pc- 

104 











techiae 


.30-40 

90 

Multi 

74 

Itcli 

130 

52 

14 

Vaginal 

180 

Skene ’s and 

8 











Bartholin 's 


40-50 

10 

Preguaut 

22 

Bladder 



134 

Perirectal 

30 

Cervicitis 

00 





symp- 
toms 1 







40 

50-00 

12 



Backache 



08 

Dyspareunia 

150 

Sacrouterine 








1 


ligaments 

tender 




TYPES OF infection 

INCIDENCE 

NUMERICAL COMPARISON OF 

RESULTS i 

DURATION OF TREATMENT 
BEFORE SATMPTOMS 
CLEARED 

INFECTION 

CASES 


CASES 

AVEEKS ! 

CASES 

Trichomonas 

142 

Cured 

190 

1- 2 

26 

Monilia 

42 

Trichomonas 

110 

2- 4 

48 

Monilia and trichomonas 

2 

Monilia 

30 

4- C 

42 

Mixed (staph, and strep.) 

40 

Gonococcus ' 

4 

6-10 

48 

Gonococcus 

4 

Mixed 

40 

10-15 




Improved 

22 

Over 15 




I'richomonas 

18 





Monilia 

4 



1 


Not improA’cd 

18 





• Trichomonas 

IG 



1 


Monilia 

2 




prompt deodorization of the discliarge and elimination of itching were obtained. 
A change, in type of smear toward the normal Type I and a lowering in pH to 
the optimal 4.0 to 5.0 were observed in the improved or cured cases. A mild 
but- definite astringent effect was noted by the patients using the jelly. 

Treatment was discontinued in two cases on development of a mild, trans- 
ient rash and an attack of hives which ma.y have been attributed to sulfa- 
thiazole sensitivity. However, repeated determinations of the sulfathiazole 
level in the blood failed to reveal a demonstrable absorption in any patient. 

Twenty-four cases of trichomonas were treated with the polyethylene glycol 
acid jelly base, with good results in 75 per cent of the cases. ' The six cases 
(25 per cent) which failed to respond Avere subsequently cured on changing to 
the sulfathiazole jelly. 

Twenty-eight cases of monilia responded as satisfactoialy with the gentian 
violet polyethylene glycol acid jelly as Avith the sulfathiazole jellj^ HoAvever, 
the tAVo monilia eases in AAdiich the sulfathiazole jelb’^ failed also did not respond 
to subsequent treatment AAdth the gentian violet jelly. 

Results Avere good in six cases of trichomonas treated AAdth 1 per cent iodine 
in the acid jelly base.. HoAA'cA'er, a chemical burn aa'rs produced in tAvo eases, and 
use of this jelly A\'as therefore discontinued. 

Tablets of beta lactose and sulfathiazole aati'c used in ten eases of tricho- 
monas resulting in eight (80 per cent) cures and tAAm (20 per cent) failures 
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TABKK 33. VACilKAI 

, Smkabs and 

VAtiiNAU rll akj) 

CAsr.s 

An’EP. TUKATJU-.N'T- 

—Vagikitis 

TYl'K OK S.MKAU ! 

1 VAOINAI, pH 

t 

Bia'oitf.: 1 

AKTKI: i 


i ur.Koni': j 

AI'TEFl 

TYPK 1 

CASKS j 

CASi:s 1 

I pH 

j CASES ) 

CASES 

Trichomonas Cases : 






I 

0 

SO 

•1.0-.5.0 

73 

3. TO 

IT 

•3() 

•ft 

5.5-0. 0 

?.2 

0 

ni 

102 

12 

0. 5-7.5 

.'!0 

G 

MonUia Cusc.s: 

- 





I 

0 

.‘tc 

•1. 0-5.0 

20 

;:o 

IT 

Hi 

0 

5.5-0.0 

30 

3 

133 

2S 


0.5-7. .5 

O 

w 

o 

Afircd and Gonoroeeus Gases: 





1 

0 

2.T 

4. 0-5.0 

0 

41 

IT 

30 

21 

5.5-0.0 

2-1 

3 

3 33 


0 

0.5- 7.5 

31 

0 


I'ahu: 311. Data Pumaiaky ok 352 Ci'kvjcitis Casks 


AGE INCIPENCH 

VAUOIIS 

STATE 

.MEK.STRIiAK AKO 
HISTORY 

OTHER 

1‘RKOPEIKVTIVK 

DISCHARGE 

YEARS 1 

CASES 

PARA j 

CASKS 

1 HISTORY 1 CASKS | 

DISCHARGE ] 

1 CASES 

10-20 

2 

Nulli 

3-1 

•Hcgular 

300 

Vi.'-cid 

30 

20-30 

os 

I’rimi 

52 

Irregular 

32 

Mucoid 

120 

30-40 

G4 

Multi 

00 

^fenopause 

20 

Purulent 

310 

40-00 

38 

Sterile 

30 

Dy.smenorrliea 

22 

Bleeding 

44 

50-00 

8 



Backache 

0 



Over 00 

2 



Uterine filjroniyonia 

4 







l^stvagiual pln.stic 

0 







.surgery 








Prolapsed uterus 

4 




PREOPERATIVE 1 

SMEAR AND/OR 
CULTURE 1 

PKEOPERATIVE CERVICAL 
LESION 

CERVICAL 

TREAT.MENT 

POSTOPERATIVE 

BLEEDING 

INCIDENCE 

BACTERIOLOGY [CASES | 

CERVICAI, LESION [CASES | 

TREATMENT ( CASES | 

TYPE 1 CASES 

Staphylococcus 4 

Mixed 302 

Gonococcus 0 

Negative 40 

lervicitis (acute) 10 Nasal tip 26 Spotting 44 

Dhronic cervicitis 82 cautery Jlild henior- 

Erosions — papillary 36 Conization 46 rhage 

with cystic clianges Coagulation 44 Primary 4 

Lacerations Avith cystic 32 None 3-4 Secondary 2 

. T. _ 


Tricliomonas 


G Gonococcal cervicitis 


wliicli subsequently were cured with the sulfathiaxole .I’elly. This tablet treat- 
ment also failed in two nonspecific cases which later cleared with acid poly- 
ethylene glycol. 

Cervicitis Gases . — Table III summarizes the results obtained with the use 
of the sulfathiazole-polyethylene glycol acid jelly either alone or as an ad- 
junct to eleetrosurgical cervical treatment. 

Nasal-tip cautery was used in 26 cases, conization in 48, coagulation in 
44, and no cervical surgery in thirty-four. In all cases the following note- 
worthy postoperative observations were evident : 

1. Absence of foul odor. 

2. Absence of profuse discharge; during the sloughing period only slight 
amounts of thin, watery discharge were observed. This usually disappeared 
follo'wing separation of the slough. 
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3. Good control of bleeding — only spotting occurred in 44 cases, and slight 
hemorrhage in six. These occurred at the time of separation of the slough, 
nsiiallj" at about the twelfth to fourteenth day. No subsequent surgery was 
necessary for their control. 

4. A mild stenosis was noted in six cases, but pyometra and infection were 
absent. 



Pig-. 5. — Pessary in cervical os and after instillation of 5 c.c. of sulfathiazole jelly 
plus barium sulfate, (a) Immediately after instillation ; after -walking and normal activity : 
(b) one-balf hour later; (c) one and one-half hours later; (d) four hours later; (e) eight 
hours later ; (f) twenty-four hours later. ^ 

5. In all cases the vaginal pH was between 4.0 and 5.0 at the end of treat- 
ment. At this time also the vaginal smear was Type I in 82 per cent of the cases 
and Type II in the remaining 18 per cent. About 50 per cent of the cases had 
a cervical pH of between 6.0 and 7.5 before treatment. After treatment this 
was between pH 8.0 and 8.5 in 92 per cent. 

6. A marked reduction in healing time. In 80 per cent of the cases .slough 
removal occurred within two weelis and healing to full epithelization was com- 
plete within five weeks in 90 per cent of the cases. This compared favorably 


Kow A. 


PliATK J 


Left — .Snlfiithiiizole nc.i<i .jelh- on the eervix, two lioiirs after applieation, 

Conter—Corvieitis. Note jelly on cervix twelve hoiir.« after njipliention. 

Kiplit. — Same ])atient, .six weeks later. Daily applications of siilfatliiazole aeiil jellv. No other 
lheraj)y. Cured. 


Jtow B. 

Left — Six hours after api'lieation of sulfathiazolc acid j<’lly to c(‘rvixj 'J'ricliomonas infection. 
Center — Cervicitis, two weeks postcunization. Note .jelly on cervix. 

Bight — Same patient, healed afl('r five weeks. Daily application.^ (»f sulfathiazolc acid .jelly. 


Bow C. / 

Left — Monilia infection, gravid cervix. 

Center — Cervicitis, two weeks j)ostn!isul tip cauter.v. 

Biglit — Same patient, healed after four weeks. Daily applications of sulfatliiazolc acid jelly. 


Bow D, 

Left — Ulcerative cervicitis. 

Center — One week postcoagulation. 

Bight — Same patient, five weeks later. Note sulfathiazolc jelly on cervix and with complete 
epithelization. 


Bow E. 

Left — Severe vaginitis of Trichomonas origin. 

Center — Vaginitis, Monilia. ti 

Eiglit—Vaginitis, noth application of % per cent gentian violet acid jelly. 
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with Findley’s^' average of seven and one-half weeks without medication and 
is similar to the results reported by Eoblee® when using sulfathiazole acid 
jelly. 

Table IV. Data Summary on- Cervicitis Cases 


HEALING TIME 

VAGINAL SMEAR 
TYPE 

A'AGINAL pH 

CERVICAL pH 



EPITHE- 


BE- 



BE- 



BE- 


AVEEKS 

SLOUGH 

LIZATION 

TYPE 

lAIRE 

AFTER 

pH 

FORE 

AFTER 

pH 

FORE 

AFTER 


CASES 

CASES 


CASES 

CASES 


CASES 

CASES 


CASES 

CASES 

1 

22 


I 

22 

.124 

4.0-5.0 

92 

152 


24 

4 

2 

82 


II 

84 

28 

5.5-6.0 

54 



50 

8 

3 

4 


III 

46 

0 

6.5-7.0 

6 


8.0-8.5 

78 

140 

4 

6 

84 










5 


52 










(i 


6 










7 

2 

G 










■f-/ ! 


4 
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The 34 eases wherein the sulfathiazole jelh' alone was used also responded 
gratifyingly well. Healing of the cervical lesions and disappearance of symp- 
toms made superfluous further cervical treatment. 

The acid polyethylene jell}^ base was used in 32 cases with results similar 
to those obtained with the sulfathiazole jelly, but the infections Avere not as 
easily controlled, and healing time was deflnitely longer. In ten of these cases 
it was necessary to change to the sulfathiazole jelly to accelerate healing. 

Other Uses 

The sulfathiazole-polyethylene glj^eol acid jelly was also found to control 
vaginal infections Avhen used after plastic repairs, vaginal hysterectomies, and 
other vaginal surgery. Here the jelly Avas impregnated into the usual post- 
operative pack. When this Avas remoA’^ed, one or tAvo daily applications of the 
jelly Avere continued until complete healing occurred. Excellent control of 
postoperative discharge, odor, bleeding, and other symptoms Avas obtained, as 
Avith the cerAueitis cases. 

Use of the jelly in the cupped end of the Gellhorn pessary, before its in- 
sertion for control of prolapsed uteru.s, AA^as also found to alleAuate the odor 
and discharge usually accompanying such use of the pessary. 

Discussion 

An acid polyethylene glycol ba.se, such as used in this study, seems to be 
Ihe ideal base for intraA’^aginal medication aA'ailable today. While this base 
alone is an effectiA’^e antiA^aginitis medication, the dissolution of 10 per cent .sulfa- 
thiazole in it seems to enhance its A'alue in these conditions, probably because 
of its superior action against secondary bacterial infections. This jelly, because 
of its adhesh’^eness, its semiliquid consistency (at body temperature), and its 
AA^etting poAA'er, assures maximum contact of the medication AA'ith Avaginal and 
cervical mueasa. This is indicated by the x-ray reproductions presented in 
the figures and in the color photographs, Plate I. The appearance of the cerA'ix 
in some infectious conditions is also illustrated in Plate I. 
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Tlie sulfathiafiolc-gl.yco] acid .icily can l)c used ■with safety over prolonged 
periods O'f treatment, ali.hougli the possibility of sulfa sensitivity should not 
be overlooked. In contrast, the insnfllation of powders, especially during preg- 
nancies, is a dangerous ])roccdure and can cause fatal accidents, as have been 
reported recently by Brcyfogle,’” Pierce,-'' Brown,-* and Partridge.*'- 

The well-known observation that the rate of healing of wounds is markedly 
prolonged by infections has been experimentally confirmed bj’’ Howes, who has 
shown that epithel ization is inhibited comijletel.y in the pre.senec of infection. 
In a large jn’oportion of ecrvic.al cases ti'cated cleetiusurgically, pathologic 
organisms arc present in abundance. It is not surprising, therefore, that these 
sui’gical lesions heal slowly and with annoying symptoms. 

Patient cooperation in maintaining daily, and sometin/cs necessarily pro- 
longed treatment is moi'c easily obtained with the single-dose, disposable paper 
applicator than with the usual tin tube and Incite applicator. 

Summary 

1. A new antivaginitis sulfathiazole ])oIyethylenc glycol acid jelly is 
described. 

2. The jelly is nonirritating, nonstaining, and of agreeable odor. It spreads 
over the cervical and vaginal surfaces and is com])letely soluble in the secretions. 
It does not easily leak out of the vagina unless the discharge is profuse. It 
has a mild but definite astringent effect on the vaginal mucosa. 

3. Use of the jelly has resulted in excellent control of vaginitis of trieho- 
monal, monilial, gonococcal, and nonspecific origin in 93 per cent of the eases 
studied, and in permanent cure in 83 per cent. 

4. Use of the jelly alone has given good results in the management of 
cervical infections in 22 per cent of the cases treated. 

5. The period of convalescence can be markedly shortened, and annoying 
symptoms reduced by using the jelly before and after such procedures as coniza- 
tion, coagulation, cautery, plastic repairs, and other intravaginal surger3^ Heal- 
ing was complete within an average time of five weeks .with a minimum of 
sequelae. 

6. The convenience and simplicity of tlie single-dose disposable paper ap- 
plicator facilitates intravaginal medication in the office and in the patient’s 
home. This appears to fulfill the therapeutic objective as set forth by the 
Council on Pharmacy and Chemistry of tlie American k'ledical Association^* in 
its discussion of antitrichomonas agents, “thoroughness and persistence with the 
simplest and least messy pincedures. ...” 
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A TEST FOR DETERMINING THE TIME OP OVULATION AND 

CONCEPTION IN WOMEN- 

Edmond J, Fakuis, Ph.D., Pmidadklphia, Pa. 

(From Tlw Wifitar InsfUtUc of Aiwiomy and Bioloyy) 

M any methods liave been tried for determining tlie time of ovulation in 
•women. Hartman^ and Dickinson- have reviewed tlie literature. Allen, 
Pratt, Newall, and Bland^ recovered human ova by wa.shing the oviducts on the 
fourteenth, fifteenth, and sixteenth days. They concluded that, if the ovum re- 
quires seventy-two to ninet 3 ’'-.six hours for its trairsport through the oviduct, 
ovulation takes place presumablj^ between the twelfth and fourteenth da.vs. 

Rock and Hertig^ removed uteri containing veiy earl.y embryos at Iniown 
times of the c.ycle, and estimated that ovulation occurs from daj's 13.5 to 19.5 
of the c^mle. Schroeder,® Shaw,® Prankel,^ Ogino,® and Me.yer® reported ovula- 
tion to have happened on daj's 13 to 19, as indicated b.y macroscopic and micro- 
scopic studj’’ of the ovaiy. Dickinson,^® bj’' manual examination of selected 
women under speciallj’’ favorable circumstances, detected changes in the ovar.v at 
the time of ovulation. 

Papanieolaou,^ and de Allende, ShoiT and HailmaiP* have studied the 
changes in the vaginal smear in relation to ovulation. Wollner’''’ described pl\vs- 
ical changes in the cervix at that time. Long before omdation the cervical canal 
was drj’’. At o-vmlation it exhibited a thick, glaiiy, mucous discharge. Siegler,’'* 
from endometrial biopsy studies, concluded that menstruation occurs at a period 
of from twelve to sixteen days after ovulation. 

Knaus^® observed that posterior pituitary extract (pituitrin) had no effect 
on the m^mmetrium during the period that the corpus luteum was active. He as- 
sumed that ovulation takes place two to three days l^efore the uterus becomes 
refractory to the di’ug, and concluded that ovulation occurs exactlj’- fifteen days 
before the ensuing menstruation. Ogino® confirmed this statement by observing 
signs of recent ovulation at laparotom 3 ^ 

D’Amouri® assayed urine daily for both estrogen and gonadotrophin, and 
described a gonadotropic peak at the time of ovulation. 

Alteration in body temperature during the menstrual cycle, in relation to 
ovulation and pregnanc.v, has been the subject of investigation for many years. 
The temperature of a health j' individual is theoretically 98.6° F. There are 
slight variations from this figure at about ovulation time. It has been found 
that a woman’s temperature is lower dui*ing the first part of the menstrual 
ej’-cle ; at about ovulation time there is a slight dip, followed by a two-fifths to 
four-fifths of a degree increase in temperature. The temperature then remains 
at this higher level until the ensuing menstruation. 

Zuck,^" Rubinstein,^® Tompkins,’® and others te.sted the temperature changes 
at o’^uilation hy means of so-called “timed” conceptions. Couples who were 
planning a pregnane}^ agreed to use a selected time for coitus on the basis of 

♦This Investigation was aided by a grant from The Samuel S. Fels Fund. 
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the temperature shift. Greulich, Morris, and Black^” correlated the temperature 
shift at midperiod with ovulation, Several daj^s after the temperature rise, 
ovulation was confirmed by laparotomy. 

Burr, Hill, and Allen^^ described an electrometric technique for registering 
the time of ovulation. 

Mittelschmerz, intermenstrual spotting, and other signs are recognized as 
indications that ovulation is taking place. Wharton, on the basis of these 
signs,, places ovulation between days 9 and 16 after the onset of menstruation, 
and Siegler,^^ betAveen da^^s 10 and 18 in patients whose cycles vary between 
24 and 33 days. Farris^^ measured the walking activity of twehm healthy 
women for one to six months. All of these individuals experienced an increase 
in activity at the midperiod. 

Dickinson^ reported conception occurring from isolated coitus at all times 
of the cycle. Sej^mour®* reported successful impregnations on days 2, 4, and 5 
in 28-day cycles, and Guttmacher,-® Caiy,^® and Siegler,^* in the practice of iso- 
lated artificial insemination, recorded conceptions from days 8 through 19 in 
cycles of 26 to 30 days. 

D ’Amour, in comparing methods used in determining the time of oAUila- 
tion, concluded that: (a) subjective experiences are Amlueless as tests for ovula- 
tion; (b) body temperature fluctuations are not sufficiently regular or clear- 
cut to be reliable; (c) the unifonnity of the results of hormonal assays and 
Amginal smears confirms the Amlidity of each, in that a certain sequeney of eA^ents 
appears t 3 ’’pieal of the normal cj'^cle; (d) because of its sharpness and its ap- 
parentl.A* close association Avith ovulation, the gonadotrophin peak occurring in 
the midinterAml is considered as most indicatiA’^e of the exact time of ovulation. 

The various methods noAv in use for determining the time of OAuilation 
haA^e certain obvious disadvantages. Some of them, such as laparotomj’’, have 
onlA^ academic interest. Others, such as change in bod}’- temperature and sub- 
jective feelings, lack Amlue due to the fact that too much is left to the patients, 
and because man}’- of them fail to coneewe AA’^hen the so-called OA’^ulation time has 
been determined. Endometrial biop.sies and hormonal assays measure ovulation 
after the CA’^ent has occurred. None of the above methods are either A’^ery ac- 
curate or A’ery practical. 

The test to be described supplies a ucaa" approach to the problem of de- 
Icrmining ovulation time. It is a purely objective method. 

Materials and Methods 

In brief, tlie occurrence of ovulation is detected by the reaction of the ovary 
of the immature AA’hite rat to the urine of the patient. If oAUilation is not tak- 
ing place, the patient’s urine has no effect upon the ovary of the rat; if it is 
taking place, the rat’s ovaries become hyperemic. 

The details of the test are as folloAA’^s: Urine passed on arising in the 
morning is employed. The test animal is an immature Wistar rat betAveen 22 
and 25 days of age, and Aveighing betAA'een 30 and 50 grams. Tavo cubic centi- 
meters of the urine are injected subcutaneously into each of tAvo animals. At the 
end of tAA’^o hours the rats are killed by illuminating gas. Their abdomens 
are opened immediately. Each ovary is inspected and its degree of redness is 
compared AA’^ith the colors of the IMunsell color chart. 

The course of the test is determined in two different months for each in- 
dividual. The first test is made to determine whether it takes place, and, if so. 
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tlie day when l.lie reaction bej^ins, and wliether it is entirely riiormal. - Tlic test 
made the Jollowing month, if normal, permits an accurate estimate of the opti- 
mum t.imc to porlornL coitus. During the testing periods of botli montlis coitus 
is interdicted, because it produces a liypcremia in the rat ovary (Farri.s®®). 

Tlic day for starting the te.st depends upon the length and the regularity 
of the patient's cycles. The testing period covers the five or six days preceding 
the anticipated date of ovulation, the ovulation 'period, and three da^-s follow- 
ing it. 

It has been found that urine can be kept in a household refrigerator without 
any preservative for as long as five to six weeks, without any apparent loss in 
tlic urine’s power to produce a color reaction upon testing. Specimens can be 
sliipped from a distance packed around a container of ice or be frozen solid 
with dry ice, without lo.sing their potency. 

A Munsell color chart proiddcs a graduated color scale in red, for measur- 
ing the color of the rat’s ovar}’’ after injection of the rat with the patient’s 
urine. The 5.0 B Munsell chart contains all of the neee.s.sary shades of color 
required for the test. These standard colors represent cquall.y spaced divisions 
of the three attributes of color knomi in the Munsell system of color notation as 
hue, value, and chroma. The hue of a color indicates its relation to red, yellow, 
green, blue, and purple; the value, its lightne.ss; and chroma, its strength (or 
departure from neutral). In recording a color by the Munsell notation sy.stem, 
the symbol for hue is written first, and is followed by a symbol written in frac- 
tion form, the eriumerator indicating the value, and the denominator indicating 
the chroma (H V/C). For example, a .sample which is 5 red in hue, 5 in value, 
and 8 in chroma is written 5.0 R 5/8. 

The color scale shown in Table I facilitates the classifying of the degrees of 
hyperemia observed in the rat ovary. 


■ 'W. 


Table I 


,.'.1 

HYPEREMIA 

OF THE RAT OVARY 

CORRESPONDING COLOR 

IN 5.0 R MUNSELL COLOR CHART 


None 

0 

5.8/2-5.G/4 


Doubtful 

D 

5.6/6 


Present 

1+ 

5.6/8-5.6/10 


Present 

2+ 

5.5/8 


Present 

3+ 

5.5/10 


Present 

4+ 

5.5/12 


jection of the animal with the patient's urine, and its grading according to the standaids of 
the Munsell Color Chart. 


It is important to match the colors under standardized lighting conditions. 
For this purpose a hood is employed which is painted a neutral gray. A Mac- 
beth Daylight light. Model ADP 20, is suspended 18 inches above the animal 
board. This light was found to be superior to other artificial lights, and to 
daylight. 

Each ovary is graded as to its degree of hyperemia. The ovary is lifted 
from the abdomen and is placed on a piece of neutral gray paper one-fourth 
inch square. When comparing/ the ovary with the color chart, the colors on the 
chart that' arc not being used are masked Avith a piece of neutral gray paper. 

Two rats are used Tor each specimen of urine to be tested, thus supplying 
four ovaries for evaluation. 

The reaction exhibited by one animal is expressed in terms of the degrees 
of hyperemia observed in both of its ovaries. Since they do not necessarily 
exhibit the same degrees of hyperemia, this fact complicates somewhat the classifi- 
cation of the reaction of a given animal. The possible degrees of hyperemia 
which may occur in the ovaries are presented in Table II. The reaction of an 
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Table II. Eeaction op Eat Ovaries to Human Urine 



hyperemia op ovaries 


reaction, right I 

reaction, left 

1 CLASSIFICATION 

Negative 

Negative 

0 

Negative 

Paint 

0 

Faint 

Faint 

. D 

Negative 

Definite 1 

+ 

Definite 1-4 

Definite 1-4 

-t 


0 = Negative, or no liyperemia 

D = Doubtful, or faint hyperemia 
+ = Positive or h 3 'pereniia in 4 degrees 


Method of evaluating: the hyperemia <.of the rat’s ovaries following administration of the 
patient’s urine. 


animal is classified as negative (0) if both ovaries exhibit no ii.yperemia, or if 
one ovarj'-, shows only a faint degree of hyperemia. If both exhibit a faint de- 
gree of hyperemia, the reaction is classified as doubtful (D). The reaction is 
said to be positive (+) if one ovaiy alone or both ovaries show a definite iiyper- 
emia. The positive reactions are listed in four degrees (1+) (2+) (3+) (4+), 
according to the amount of hyperemia. The reactions are .iud'ged by two in- 
dividuals, and it is seldom that there is anj’- marked disagreement between them. 

Results 

Observations were made upon 100 women. Of these, 12 were unmarried 
and 88 were married. Of the latter, 76. wislied to become pregnant. Fifty of 
the latter had been inseminated artificially for periods vaiying from a few 
months to several years, vuth no conceptions resulting. 

Tyx>es of Reactions . — 

The reactions arc classified as either normal or almormal. In the ease of a 
normal reaction there is a definite deepening of the color of the rat ovary for 
three or four consecutive days near the middle of the menstrual period. 

Normal Reactions . — 

The ma.iority of patients show a normal color reaction month after month. 

Table III records some of the normal reactions which occurred in 41 sub- 
jects. It should be noted that the reactions occurred earlier in the shorter cycles 
than in the longer ones. For example, in subject L. B. C., with a 21-day cycle, 
hyperemia appeared on the sixth, seventh, and eighth days. In the case of 
individual A. F. A., vdth a cycle of 33 days, hyperemia was not present until 
days 15, 16, 17, and 18. 

Thirty-five women supplied normal reactions during their control tests. 
Nineteen of them (Table III) had reactions vdiich lasted for three days, and 16 
had reactions which lasted for four days. 

Pregnancy . — 

A number of patients experiencing normal reactions became pregnant. 
None experiencing abnormal reactions did so. Ten became pregnant when 
coitus took place on the third or fourth day of consecutive color reaction. No 
conceptions occurred when intercourse was delayed until the color reaction had 
disappeared. 
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Of 50 patients who wei’e ])eing inseminated artificially at frequent intervals 
without success, only 11 showed any normal I’oaetioiis. JUight of these 11 women 
conceived after the insemination dale was chosen according to this test. 

Ahnormal Jieaclions . — 

TJiere arc four t3’pcs of ahnormal reactions, as shown in Table TV ; 

1. No color 

2. One day only of color 

3. Two da.vs onlj’^ of color 

4. Split reaction — one oi- two da.vs of color, separated bj' no color for 
one, two, or more daj's. 

This table records tJie abnoriiial I'cactions of 34 subjects. The 12 patients 
in Group I were probablj" anovulatory. With one e.xception, none of the women 
who exhibited coloj’ reactions of onl.y two dojis’ dui’alion has as yet become 
pregnant. In this case, coitus took place on the second daj" of color, which 
was the last day of color of tliis i^atient. 

Individuals who had been sterile for a long time exliibited a high incidence 
of abnormal reactions, but oeeasionalfy had normal ones. For example, one pa- 
tient with regular 25-da.y cycles showed a normal reaction, and ovulation pre- 
sumably occurred on day 16. The second folloudug c.vcle was abnormal. 
The third and fourth cycles showed abnormal 2-day color reactions on da.ys 
10 and 11. The fifth cycle was normal with three days of color, and ovulation 
presumably occurred on da}'’ 11. 

The Icngtli of the menstrual cycle and tlie first day of color reaction are 
plotted in Fig. 1, so that ovulation time maj' be determined in a relatively 
simple manner. The coordinates of the points are based on: (1) the length 
of the menstrual cycle (X) in forty women who demonstrated the usual three 
or four days of color reaction during time of ovulation, and (2) the first daj' 
of color reaction (Y) in these women. The scatter of the points seems to in- 
dicate that the length of the ej^cle and the first day of color reaction are direetlj” 
associated, i.e., as the lengtli of the cycle increases, the first day of color is later. 

To the paired data (length of cycle in days and first daj^ of color) a line, 
referred to as the “regression line,” has been fitted by the method of “Least 
Squares” to describe this average relationship. The line, fitted in this manner, 
in effect bisects the points of the scatter and keeps the sum of the squared devi- 
ations from the line a minimum. In the equation of the line, Y = a + bX, the 
first constant, a, determines the level of the line, while the second, b, indicates 
the units change in Y for a one unit change in X. 

The regression equation of Graph 1, Y = -10.17 + 0.79X indicates that for 
every one day that is added to the length of the cycle there is an increase of 
0.79 days in the first day of color reaction. 

In using this equation, values are substituted for X, the length of the cjmle, 
which has been treated as the independent variable, and values for Y, the day 
of first colqi’, are obtained. Thus, an individual with a 25-day cycle would 
most likely 'show first color reaction at 9.58 days, or between the ninth and tenth 
days, obtained as follows : Y — -10.17 + (0.79) (25) . 
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The range of tlie line plus or minus one standard error of estimate is also 
shown on the graph. The standard error of estimate is a measure of the spread 
about the line, and within a range of the line, plus or minus one standard error 
of estimate. Approximatelj^ two-thirds of the data lie within this area. In 
the example cited above, it was estimated that tlic 25-da3^ ej’cle would show 
color on the 9.58th day. To cover possible variations, however, there maj^ be 
added ± so many standard errors of estimate to the 9.58. Since a range of the 



Fig-. 1. — The flrst day of color reaction of forty women, each of whom experienced a 
normal reaction. The continuous diagonal line represents the days the ovulation process be- 
gins, in relation to the length of tlie cycle. The parallel broken lines rcpre.sent, between 
them, the range of possible variation in which two-thirds of the chata lie. 

To determine time of ovulation in the normal cycle, road the length of the cycle on the 
horizontal axis. Tlie first day of color is indicated by the value on the diagonal line imme- 
diately above this point, and ovulation time by including the first day of color plus (wo or 
three additional days for the entire positive color reaction of the tost. 


estimate plus or minus one standard error of estimate covers ai)proximateI.v two- 
Ihirds of the items, the chances are two to one tliat tlie ob.served value will fall 
within the bmid indicated b.v the dotted lines. The standard error of estimate 
for the 40 pairs studied is 1.8 da.vs. If this he added to and subtracted from 
9.58, there is found the range (7.78 to 10,38 da.vs), within which the first da.v of 
color reaction will appear in two-thirds of the ca.ses of women with 25-da.v 
cycles.* 

•For the above forty paired items, thf* ooeffieii-nt of d-dermination is ‘i.CO ami the coefii- 
cK-nt of correlation 0.7"-!.' The. applic.atlon of the "f* te.'-t to thwe nesult^' indirate.s that the 
corr<‘lntion differs Etgnifletintly from zero. 
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To determine visually the probable first daj’- of color, one should read the 
length of the cycle on the X or horizontal axis. The first day of color will be 
indicated by the Y value of the regression line immediately above this point. 
The range within which two-thirds of the results should fall may be obtained 
by reading the Y values of the two dotted lines at the given length of the cycle. 

Ovulation time is determined by including the first day of color plus two or 
three additional days for the entire color reaction in the test. For example, a 
cycle 26 days in length shows first day of color reaction on day 10, to which is 
added 11, 12, and 13, the three additional days of color reaction. Ovulation 
should in this case occur on day 13. 

Assays . — As a check on the clinical aspect of tlie problem, in an effort to 
discover what is causing the color reaction, urine specimens were assayed for 
gonadotrophins. 

The amount of gonadotropliin in the urine was a.s.sa.yed by Dr. A. E. Eakoff 
(method bj" Levin and TAmdale-”) on two subjects when the reactions to the 
present test appeared. 


Table V. Assay Determinations of Gonadotrophin* 


DAY OF CYCLE 

11 1 

12 

13 

14 

15 

16 

Subject 1 (First month) 







Two-hour rat test re- 


-t 

■f 

2+ 

■f 

0 

action 







Gonadotropic assay 


24 

24 

More than 

None 

Specimen 

(Mouse units) 




96 

demon- 

toxic for 

Subject 1 (Third month) 





strable 

animals 

Two-hour rat test re- 

D 

\ 

-1 

2+ 

D 

0 

action 







Gonadotropic assay 

None 

20 

None 

84 

54 

Not sent 

(Mouse units) 

demon- 


demon- 





strable 


.strable 




DAY OF CYCLE 

10 

11 

12 

13 

14 


Subject 2 







Two-hour rat test re- 

D 

-t 

-f 

■f 



action 







Gonadotropic assay 

None 

None 

Toxic 

Toxic 

42 


(Mouse units) 

Demon- 

demon- 

specimen 

specimen 




strable 

strable 






D = Doubtful reaction ; + = positive reaction or hyperemia ; 0 = no color reaction. 
‘Assay determinations by gonadotrophin made during the midcycle, yhen the two-hour 
rat test revealed color reactions. 


Subject 1 (Table V) produced more than 96 mouse units of gonadotrophin 
on day 14 of the first month, on which day the rat test showed a two-plus re- 
aetioh. In the following month a two-plus reaction was observed again on the 
fourteenth day. At this time there were 84 mouse units. 

Subject 2 on day 14 produced 42 mouse units of gonadotrophin in the 
24-hour sample. The urine samples showed a definite color reaction from days 
11 to 14, by the two-hour rat test, and were reported toxic to the test animals 
in all but one instance by the assay procedure. 

D’Amour^® reported that at the time of ovulation the amount of gonado- 
trophin produced during a peak varied from 4 to 10 international units. 
(There is no international unit for pituitary gonadotrophin.) Dr. Eakoff®® 
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slated lliat values IxilAveen 16 and 32 mouse luiits ol goiiadotroidiin are consid- 
ered within the noi'inal range. Ocea.sionally at tlie i)oak of gonac]otro])ic activity 
soinewliat liiglier values may be obtained for a brief iicriod. During the middle 
of the c} ele, when the two-hour rat te.st showed increa.sed color, the lowest 
ajnount of goimdohophin produced' was 20 'mouse units, and the highest more 
than .06 mouse unihs. It is evident from tlic.se rmdings that the two-hour rat 
test is extremely .sensitive 1o very .small amounts of gonadotrophin in tlie urine 
of women at the ])eriod of ovulation. 


Discussion 

If hyi)eremia of the rat’s ovaries follows injection of the patient's urine 
in the absence of coitus, and at the period in her menstrual cycle when ovulation 
might be anticipated, it is postulated that the presence of the hyperemia is an 
indication that ovulation is occurring. Tbei'e is no irrefutable i^roof for this 
assumption, but accumulating evidence is strongly suggestive. 

The positive clinical evidence in support of this hypothesis was the oc- 
curi’cnee of coneeiitions in those women who ajjpcni'cd to be ovulating normall.v 
according to the present test; and the negative evidence that Avomen aa'Iio Avere 
not ovulating normally failed to concciA-c. In the ease of one patient, a laparot- 
omy performed on day 2 of the color I’caetion rcAmalcd a 16 mm. follicle, as pre- 
dicted b.y the ovulation lest pi'cvioms to the operation. 

On the basis of these findings, it might be assumed that ovulation oeeui-s 
on or AAdtliin tAventy-four hours of the last day of the color reaction. 

The experimental evidence in support of the hypotliesis is as folloAA's: 

The ovulation test is ba.sed on the presence of hyperemia in the ovary of 
the immature rat after injection Avith the patient’s urine. ScA'cral pure hor- 
mones AAmrc tested by the tAvo-hour rat test in effort to establish the cause of the 
h.A^peremia. It Avas found that pure anterior pituitary hormones always pro- 
duced a hyperejnia in the rat ovary. Fo]licle-.stimulaling hormone (MeShan), 
luteinizing hormone (Gurin), and follicle-stimulating hormone synergist 
(Schcring) caused color reactions AAdiich could be measured differentially by the 
color scale in doses of from 3 to 25 rat units or equivalent. In doses larger than 
25 rat units the maximum five plus color reaction Avas evident, and it Avas im- 
possible to grade the increased color by measurement. 

Estrogen Avas the only OAmrian hoianone that AAmnld occasionally cau.se a 
color reaction. It is probable that this .secondary reaction resulted from the 
estrogenic stimulation of the pituitary gland, to produce luteinizing hormone, 
and the subsequent color reaction. 

It is a Avell-lmoAvn fact that ovulation is dependent upon the hormones from 
the anterior pituitary gland, namely, follicle-stimulating and luteinizing hor- 
mones. Since these hormones cause hyperemia in the immature rat ovaiy, this 
evidence suggests that they may be responsible for the hyperemia in the human 
ovulation test.- 

The hormone' peak for gonadotrophin is an accepted criterion for ovulation, 
and our findings are in accord Avith the assay results. HoAvever, the assay 
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method is slow, troublesome, and postoAailatory, and tlie question is raised 
AAdietlicr or not ovulation occurs twentj^-four lionrs after the gonadotropic peak. 

The postovulatory phase for the subjects with normal reactions (Table III 
and Fig. 1) averaged twelve to fourteen daj's for cycles averaging twenty-one to 
thirty-three days in length. This observation supports the usual understanding 
that the corpus luteum phase of the meirstrual cycle lasts approximately 14' da 3 As. 

If it can be assumed that the present test can be emploj'ed as a means for 
establishing the time of ovulation, then some of its possible values are as follows: 

It will record whether or not, in a given c.yelc, ovulation has taken place. 
Thus it will be possilile to establish whether a patient ovulates every month and, 
if not, during just Avhieh months it takes place. As a consequence, in the case 
of couples who are suffering from relative infertilit.y, such information will aid 
in determining the month during which conce]3tion is most likelj’^ to occur. 
Converselj’-, if it is desired to avoid eoncejition, the tests indicate time when 
conception is least likely' to occur. 

Some women showed normal reactions regularly, suggesting that they had 
ovulated. The evidence for this statement lies in the observation that these 
patients became pregnant as a result of either coitus or artificial insemination. 
Other women exhibited some abnormal color reactions during the .vear, and it is 
assumed that thej’- did not ovulate normally at those times. The evidence in sup- 
port of this statement lies in the fact that concejitions never followed abnormal 
reactions. From these observations, it appears obvious that, should artificial 
insemination be contemplated, it .should not be performed in the absence of a 
normal color reaction. The color test is of value not onl.y in determining whether 
artificial insemination should be ' performed, but also in deciding the day in the 
cycle when it will be most successful. For example, one patient with C 3 ’'cles 
averaging twenty-seven daj's in length, was inseminated for three successive 
months on daA-s 12 and 14, 13 and 15, 14 and 16 with no succe.ss. The two-hour 
rat test revealed the fact that ovulation had probabl.v occurred on daj’’ 9; con- 
ception followed insemination performed on day S of the following cj^ele. 

One of the chief values of the method lies in the fact that it indicates the 
beginning of the period of ovulation, which makes it po.ssible to time intercoui-se 
for the single da.v dui’ing that period Avhen it is most likel.v to be fniitful. This 
selection of the exact daj’' for coitus in relation to ovulation time is important. 
Pregnancies have resulted in different cases when coitus took place on 
daj's 2, 3, or 4 of the color reaction. In mo.st instances, da.v 3 has been advised. 
No pregnancies have resulted when coitus took place on the day folloAving the 
last midperiod color I'caelion. "When the husbands have low spermatozoa counts, 
it is important to detennine whether the color reaction busts three or four daj'S. 
Coitus should be advised on the evening of the last dnj' of color reaction. The 
spermatozoa in such cases probably have a shorter life s]>an than usual, and must 
be deposited in advance of ovulation. 

The succe.ss of the test depends upon careful attention to a number of fae- 
toi-s. It should be emphasized that a single, tc.stcd, strain of animals should be 
employed. In our preliminaiy work we ob.<«'erved that certain other .sirain.s had 
ovaries that .showed color j)revious to treatment of any sort, or frequenth' de- 
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veloped color through improper .lecluiique of handling during a>sphyxiation, such 
as tailing to turn on the gas immediately, 07’ I’emoving the animal previous to 
death and replacing it in the chamber. The i-ats should conform to specific lim- 
itations with resi)ect to age and size. Standai'd lighting conditions for read- 
ing the color reaction should he adhered to. If there is any doubt regarding 
the findings in any subject, the test should be repeated. 


Summary and Conclusions 

1. A method is doscj’ibed whicli appeal’s to indicate (a) whether ovulation 
is occurring; and (b) when it is occurring. 

2. Observations are re])orted u])on 88 married and 12 single women. 

3n. ^Most of these women showed a positive test for three or four successive 
days each month at the usually accepted ovulation time. This is tenned the 
normal reaction. 

h. A few women showed a jiositive test for one or two days at approx- 
imately this same ])eriod sometimes followed by a day or more of negative test, 
then a. second positive test for one or two days. This is termed abnormal re- 
action. 

c. A few Avomen failed to show any reaction in any month. 

4. Eighteen women complaining of .sterility became jiregnant during the 
months when they exhibited normal reactions. These observations suggest that 
the completion of a normal reaction indicates that ovulation has taken place. 

5. Kesults thus far indicate the third or fourth day of a normal reaction as 
the time Avhen insemination is most likely to produce pregnancy. 

6. In our experience Avomen haA-^e not become pregnant in months in AAdiich 
they exhibited no reactions or abnormal ones. 

7. Urine assays .sliOAved gonadotrophin present Avhen the hyperemic re- 
action Avas positive. 

It is with pleasure the author ackiiowledge.s the kindne.ss of Dr. Douglas P. Murphj and 
Dr. Clarence .T. Gamble for advice and sugge.stion.s incorporated in the paper, to Dr. Donald 

S. Murray for aid in the statistical section of the paper, to Dr. AVarren H. Lewis for reading 
the manuscript, to Dr. A. E. Rakoff for performing the assays, and to the following individuals 
for material: Doctors Samuel Gurin, Hartford MeShan, Frances I. Seymour, Alfred Koerner, 
and Erwin Schwenk of The Schering Corporation. 
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DELAYED OVULATION, A SIGNIFICANT FACTOR IN THE 
VARIABILITY OF THE MENSTRUAL CYCLE- 

]. Rossajan, M.D., Nkw Yokk, N. Y., and G, W, Bahtelaiez, Pu.D., 

Chicago, III. 

(I'voin the Hull Lcthoralort/ of Annlomy, ih/; Ihtivcrsity of Chicayo) 

S UFIJOJ.BNT accumte data on tlic nien.strnal cycle liavc been accnmulaled 
to demonstrate tliat a recurrent 2S-(lay cycle is an aixstraction. Deviations 
occur to such an extent as to indicate clearly that the mechanisms controlling 
the esmle do not in fact function with an admirable lunar regularity. However 
much it may appeal to the neat and orderly to think in terms of a 4-week cycle, 
it is an injustice to the factual data: minor and even major deviations are not 
necessaril.Y abnormal. Olijectivity demands instead that avc recognize the in- 
nate variability of all biologic proce.sses and search for the causal factors involved. 
In the present instance this search calls for more complete controls than can 
be had in the clinic, and leads us to the laboratory and the macaque mon- 
key,^’ a primate who.se cycle is. essentially similar to tlie human. In 
this paper attention will be directed to one type of variation in the menstrual 
cycle brought about by late ovulation. 

The extent to which fluctuations in cycle length occur has had a thorough 
statistical analysis by Gunn et ah;” their study was based on observations 
that were carefully checked for accuracy, a precaution usually neglected in stud- 
ies of this sort. Notable exceptions are tho.se of King” and Edward Allen. ^ Tn 
the group of 979 women studied by the Gunns, only 9 per cent belonged to the ex- 
tremely regular tjqoe with differences of five days or less between the longest 
and shortest cycles. More than 20 per cent fell outside of the modal group in 
which cycles averaged 25 to 31 days. It appears that any woman may have an 
unusually long or short cycle at any time, and the chances that two successive 
cycles will be of equal length are negligible. A few long-term individual 
records have been analyzed by Richards’® and the conclusion is drawn that 
fluctuations of 1 to 5 days are to be expected in all cases. Since a 28-day cycle 
occurs only about once in ten time,s, it is misleading to divide the continuous 
events of the cycle into 28 stages; the best we can do is to recognize a few 
phases which, like the entire cycle, are variable. 

In order to reduce the inevitable discrepancies between the findings 
anticipated from the clinical histories and the actual specimens, it has 
been suggested that the human endometrium be dated from the “expected 
onset” of the next period rather than from the observed onset of the 
iast. This involves the assumption that the postovulatory phase of the 
cycle is less variable than the preovulatory, which, in turn, presupposes 
accurate data on the time of ovulation in the cycle. Hartman” has shown how 

Tlided by a. grant from the -Wallace C. and Clara A. Abbott Memorial Fund of the 
Ppiyersity of Chicago, 
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unreliable most observations on women are, and has indicated the necessity of 
using experimental animals for adequate controls. His method of rectal 
palpation^^’ has provided direct and convincing data for the macaque 
monkey. Having detected ovulation time within a day or two, and Imowing the 
dates of the previous and succeeding periods, he could compare the duration of 
pre- and postovulatory phases. His two series which total 145 crucial cases 
checked by laparotomies show that both phases are variable. The postovulatory 
phase ranged from 6 to 23 da3'’s, most cases falling between 9 and 17 daj'^s. These 
findings have been confinned in principle by Corner.* 

It is to be noted that these observations were made on normal animals in 
colonies with high fertility records, and that the menstrual flow following each 
ovulation was actually'- observed, not computed or estimated. It is accordingly 
unjustifiable to conclude that ovulation usually occurs at the middle of the cycle 
simplj'' because the mode of the curve for ovulation time falls between 11 and 
14 days, and the model length of the cycle lies between 26 and 29 days. Ovula- 
tion may occur earl.y in a long cj^cle as Avell as in a modal c.ye]e or late in a sho]’t 
cycle.^®’ So far as the macaque is concerned, the pre- and the postovulatory 
phases of the cycle vary independently of each other, and their variability is of 
the same order of magnitude as that of the e.ycle as a whole. 

The irregularity in the postovulatory phase can be readily explained by 
a finding of Markee.^® One of the outstanding discoveries in his studies of 
endometrium transplanted to the anterior chamber of the eye in macaques is the 
appearance of a profound premenstrual ischaemia. This preceded extravasation 
in ever^’- one of the 432 cj^cles he studied, and it alwaj^s involved a reduction in 
the size of the transplant. The ischaemia varied both in duration and intensity, 
appearing as much as five days before the onset of bleeding or onlj’- one day 
before. If we correlate the ischaemia with the decline of activity in the corpus 
luteum, it would seem that this organ in the absence of pregnancy may “fail” 
suddenly and completely or onlj’- very gradualty. 

The ischaemic phase can readily be recognized histologically, and its 
variable duration can be correlated with the extremely variable histologic pic- 
ture presented by the menstruating endometrium after ovulatory cycles. Thus, 
on day 1 the endometrium maj’' be only 2 mm. thick, in areas where the surface 
is still intact, or it maj'' be 6.7 mm. The glands may be “progravid” or narrow 
and simple in form. This statement is based on the studj'' of 46 menstruating 
macaque uteri vdth complete histories and ovarian data from the collections of 
Corner, Hartman, Van Dyke, and Bartelmez. It is probable that similar 
conditions obtain in the human species where similar differences are found in 
menstruating mucous membranes.^ 

When and if a fulty reliable external sign of ovulation in women is dis- 
covered, we will be in a position to gather data and judge to what extent the 
two species agree as to the relations of pre- and postovulatoiy phases.^^ It is not 
likely that there will be any fundamental differences. 

♦Contrib. to Embiyol. 31: 117, 1945. 
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The ])re.senl, report is concerned witJ) cei-tain evidence j)rovided by (he 
macaque on (he pj-eovula(ory phase of tJie cycle. IVIarkec"* stale.s that after 
(he end of a menstrual period the flow of blood and the growtli of endometrial 
transplants may be ])romp(ly accelerated, or (hei'c may be a j)o.stmcn.slrual 
le.sting period lasting' uj) to ten day.s. "We have observed postmenstnial 
phases lasting much longer. They .showed little evidence of endocrine activity. 
The.se occurred during the breeding .season in normal, active macaques. The evi- 
dence appears in the lollowing protocols.* The data on .sex .skin are included bc- 
cau.se when changc.s in color can be ob.servcd, they usually indicate changes in 
blood estrin.^ The doubt that, has been ca.st on their validity is due largely to the 
fact that the changes may not be ap])arcnt to the eye, though they arc revealed 
when matched against color .scales. 


Case ].— (Hai4) This jnncjiquc, wJio JiaJ been notably regular in her eycle.«, nien- 
.‘^truated from February It) to February 23. The j^ex .«kin became .strikingly paler during 
menstruation, and it remained jiale for three week.«. On ^^arch 12 (day 22 of the eyede), 
the color began to brighten, and daily rectal palpations were done. On March 21 (30 days 
after the previous on.set) ovulation occurred. .Seventeen day.s later, on April 7 (day 48), a 
menstrual period began. This occurred 20 days after the return of ovarian activity as judged 
by changes in color of sex .«kin. The animal was sacrificed and the endometrium showed 
a typical ovulatory menstruation. The diagnosis made by G. W. Corner on the corpus 
lutcum of the right ovary was “early degeneration as in menstruation.” 


Case 2. — (B32()) The .Tnnuary cycle wa.s 25 days in length. It was anovulatory accord- 
ing to the palpation findings. The February flow persisted for G days. The sex .«kin color 
remained jiale, and on day 13 both ovaries were small. On day 19 the color rose, but both 
ovaries were still small and remained so until day 25, when the right ovary began to enlarge. 
The color remained high, and on day 29 this ovary was definitely smaller and softer, indicating 
that ovulation had occurred on day 28. On day 32 the right ovary had again become larger, 
and on day 35 the animal was killed. The corpus luteum was 0 to 7 days old, and the 
endometrium presented an early progravid picture. 


Case 3. — (B318) The October cycle lasted 23 days; that in November, 22 days; and 
in December, 23 days. A menstrual period had begun on December 31 and ended January 2. 
Palpation on day 10 of the cycle indicated an enlarged ovary, so the animal was mated. On 
day 14 this ovary was definitely smaller, but it remained small, and neither pregnancy nor 
menstruation followed. This suggests the der-elopment in January of a Graafian follicle 
which became cystic and then slowly disappeared. The change in hormone level was pre- 
sumably not abrupt enough to bring about menstruation.ist On day 23 the right ovarj- had 
again enlarged, and ovulation was diagnosed between days 29 and 30. When the animal was 
sacrificed on daj- 42, a mature corpus lutcum was found on the right. The endometrium 
pre.scnts the first signs of the premenstrual ischemic phase, so that menstruation was im- 
minent. 


Ca.se 4. — (B317) In October ovulation was diagno.sed on day 22, and the next flow 
appeared 16 days later (38-day cj'cle). During the postmenstrual phase, the sex skin color 
remained consistently high (Tallquist hemoglobinometer rating 60). The next ovulation was 
diagnosed between days 36 and 37, and on day 41 a fresh corpus luteum was observed at 
laparotomy. Fifteen or 16 day.s after ovulation (day 52), menstruation began and both 
corpus luteum and endometrium presented histologic pictures typical of early menstruation. 

»We wish to express our indebtedness to Dr. David B. Clark for lieip in making tiie.se 

observations. . , , 

■‘This type of abortive cycle was first described by Hartman'= (.Staircase phenomenons 
and probably accounts for many cycles -n-hich are about tw-ice the modal length. 
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Table I. Cases With Long Postmenstrual Periods of Ovarian Inactivity (Macaque") 


NO. 

DAY OP ovu- 
lation 

AFTER ONSET 
OP PREVIOUS 
MENSTRUA- 
TION 

TOTAL LENGTH 
OP CYCLE IN 

DAYS 

AVERAGE OP 
PREVIOUS CYCLES 

REMARKS 

I 

(B314) 

30 

48 

(Feb.-Mar.) 

26 

(range 24 to 28) 

Postovulatory phase, 18 days 

n 

(B318) 

29 or 30 

Estimated 43 
(Jan.) 

32 days 

(range 22 to 58) 

Premenstrual ischemic endometri- 
um 

III 

(B317) 

36 or 37 

52 

(Nov.-Dee.) 

28 days 

(range 22 to 45) 

Menstruation 15 to 16 days aftei 
ovulation 

IV 

(B326) 

29 

Estimated 42± 
(Mar.) 

25 days 
(only one cycle 
observed) 

6-day-old corpus luteum obtained 
on day 35. See the similar case 
94 of Brewer and Jones^ 

V 

(B211) 

21 to 23 

Estimated 3G± 
(Dec.) 

41 days 

(range 25 to 60) 

Panhysterectomy on day 27. Cor- 
pus luteum 4 to 6 days old 

VI 

(H376) 

26 

Estimated 41± 
(Oct.) 

Previous cycle 
ovulatory 

Newly ruptured follicle and fol- 
licular phase endometrium re- 
moved on day 26 


Case 5. — (B211) A menstrual period lasted from December 16 to 21. Both ovaries 

were small on duj’.« 13 and 16 of this cycle. On day 21 the left ovary was found enlarged, 

and on day 23 recent stigmas were observed in both ovaries at an e.vploratory laparotomy. 
On day 27 a panhysterectomy was done and each ovary had a corpus luteum estimated as 4 
to 6 days old by Dr. Corner. 

Case 6. — This case was added to Table I with the permission of Dr. Biartman. It is 

as clear a demonstration of normal ovulation during tlie fourth week of a cycle as could be 

wished. 

These specimens show no evidences of abnormality in either uterus or 
ovaries. Four of them were collected in a single season from a colony of some 
30 mature animals. In the Corner, Hartman, and Van Dyke collections, there 
are at least six long preovulatoiy phases; in two, ovulation was demonstrated 
on days 17 and 23, respectively in four no ovulation had as yet occurred on 
days 17, 17, 19, and 24. These might have belonged to anovulatory cycles, but 
numerous mitoses in the endometrium suggest that ovarian activity had been 
resumed and that ovulatoiy cycles had begun. It would seem then that in the 
macaque, delayed ovulation is not rare. 

There are reasons for believing that delayed ovulation also occurs in women. 
The most convincing are to be found in Hartman ’s^^ review of nonnal early 
pregnancies with exceptionally^ reliable clinical histories. In 18 of the 54, that 
is, one-third, ovulation occurred between the 18th and 24th days of the cycle. In 
a group of 30 women with noi’mal pelvic organs reported by Greulieh, Morris, 
and Black,’® there were no large follicles or corpora lutea present in fourteen 
examined at laparotomy betwen days 13 and 19. Brewer and Jones® report a 
5-day-old corpus luteum (ease 94) removed 38 days after the last period. In 
Fluhmann’s® study of cycle length, 10.5 per cent of 747 cycles fell between 36 
and 50 days. Some of these could be ascribed to delayed ovulation, if anovula- 
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lory cycles arc as rai'c m wonioii as wc arc Jed to believe. Others might Jje 
cases witli a long-lived coj'piis luteum such ns JTar(maid'= has de.scj-ibed. 

Instances oi. ovulation have been adduced for every da.y of the conventional 
28, and it has accordingly been argued that ovulation has no definite locus in 
the cycle, but may occur at. any time. Many of the “aberrant” cases can be 
accounted lor by delayed ovulation. Thus, if the postinenstrual inactive phase 
varies in duration, the subsecpicnt ovulation may occur oji any da^' of the third 
or fourth week altei’ the last ob.sei’vcd menstrual flow. The rare cases of ovula- 


tion during or immediately after bleeding (sni be explained on the same basis. 
If there is a latent jicriod of three weeks or more, and the return of ovarian 
activity is followed by the ovulatory (inteianensti-ual) type of bleeding,’^ this 
might readily be inisintei'ju'eted as a light menstruation, and consequently a 
follicle be supposed to have ruptured during the catamenia. Variability in 
the time of ovulation is no good reason then for riucstioning the causal relation- 


ship between the various events of the menstrual cycle. 


All t.he information we have at i)rescnt indicates an infertile period in 
women, but only staiisiicall]/.-' A woman who requests advice on this 

subject may ask, “What are the chances in my ease that an ovulation will occur 
three or more weeks after a ]5criod’?’’ There is no pat answer, even if she has 
kept a menstrual calendar for years. Many “failures of the safe period” can 
be ascribed to our ignorance of the incidence of delayed ovulation in women. 
There are 16 cases which can be so interpreted in our Culbertson Collection of 
human endometria from 300 suecassive hysterectomies. 


Gunn, Jenkin, and Gunn” have pointed out that the variability in cycle 
length is like that of any character which is determined bj^ many diverse factors. 
Variability in the pre- and postovulatory phases is to be expected if they are 
controlled by an oscillating system of balanced endocrine forces. As in tlie 
parallelogram of forces, the configuration of such a system as a wliole is neces- 
sarily modified by every change in any one of the component forces. We are 
dealing not with a machine of levers and gears, but with a system of living or- 
gans. The activities and susceptibilities of one or more may change from month 
to month and, as a result, the time relations vary. The resultant state of a 
“target organ” like the uterus also varies. There is no reason for regarding 
the postmenstrual periods of ovarian inactivity as abnormal. They are integral 
features of the variability of the preovulatory phase and should be considered 
as comparable with the quiescent (ancstrus) periods such as characterize the re- 
productive cycles of most mammals. 


Summary 

The pre- and postovulatory phases of the menstrual cycle are as variable 
in length as the cycle as a whole in the macaque (Hartman). 

Such variability can readily be explained in a cycle controlled by a balanced 
system of endocrine forces. 

Ovulation is demonstrated on the 21st to the 23rd, 29th, 29th to the 30tli, 
30th, and 36th days after the onset of normal menstrual periods in a colony 
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of healthy, mature macaques. There is evidence that such delayed ovulation 
occurs more frequently than these five crucial cases would indicate. 

Delayed ovulation in these cases was due to a postmenstrual period of 
ovarian inactivity. 
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SEMEN ANALYSIS IN 1,600 CASES OP STERILE MARRIAGE- 

John MacLkod, PiiJX, and Roijkrt >S, Hotchki.ssJ i\LD., New York, N. Y. 

(F.iom the Department of Anatomy, Cornell University Medical College and Department of 

Surgery [Urology], New Yorl; JJospital) 

r^URING l.lu; })a.st few years at (lie New York Hospital and Cornell University 
1-^ Medical College, M'c have exaniined nppvoxhnaicly 1,500 semen specimens 
obtained from different, individuals whose wives were undergoing examination 
ior sterility either in the clinics of the hospital or in the offices of private phy- 
sicians. We believe that the I’csults of these semen analyses have considerable 
value, inasmuch as the tendency in recent years has been to apportion more blame 
to the lnis])and in sterile marriage. This shift in emphasis is due in great part 
to increasing knowledge of the physiology of human semen, particularly from 
the work of Cary,^ Moench,- Hoichki.ss,''* Williams,'' and others. A gradual ac- 
cumulation of data has dx'awn attention to the significance of the spermatozoa 
count, the motile activity of the spermatozoa, and the morphologic characteristics 
of the cells. In spite of the evolution of such standards, there is still considerable 
debate about the relative significance of each characteristic of the semen. One 
group of opinion considers that abnormal spermatozoa morphology is of prime 
importance; another the spermatozoa count per unit volume, while yet another 
is content to view the semen specimen as a whole and to judge its potential fer- 
tility on a broad basis. 

We believe that the latter approach is the logical one, though it is obvious 
that no real conclusion can be reached until the histories of both partners in 
sterile marriage are studied intensive^' and a mass of statistical data obtained 
which will allow us to apportion the responsibility more adequatelj’- than we can 
at present. We require, particularly, more knowledge of what can be expected 
of semen specimens from apparently normal young men in the age group of 20 
to 35, and to compare such figures with the data to be presented here, namely, 
the characteristics of the semen of men in sterile marriage. In this and other 
related studies, we hope to present data Avhich will throw more light on a prob- 
lem which is assuming increasing importance. 


Methods 


The semen specimens Avere obtained at least three days, preferably longer, 
after the last emission. The patients Avere supplied Avith a clean, Avide-mouthed 
glass container and instructed to obtain the specimen by masturbation if possible ; 
if not, then by interrupted intercourse.^ They Avere cautioned against losing 
any of the first part of the ejaculate, since it has been shoAAm® that most of the 
spermatozoa appear in the first third of the ejaculate and that the motility of the 
spermatozoa in the terminal portion is likely to be impaired. 


a grant from the National Committee on Maternal 


•This work was made possible by 
Health. 

fDr. Hotchkiss is now in service in the U. S. Navy. 

tit should not be necessary to enphasize that a condom specimen 5s 1‘kely to prove ct^ss- 
ly misleading inasmuch as motility is badly impaired or destroyed by such a method of collec 

tion. 
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The semen specimens were broiigiit to tiie laboratory ivithin two hours after 
ejaculation and examined immediately for volume, the quality of motility, and 
the percentage of active spermatozoa. The motility determinations were done ac- 
cording to the method of Hotchkiss.® It should be noted that this method gives 
separately an appraisal of the quality of motility and the percentage of active 
cells.* In a normal specimen, full active should be maintained for at least 
three hours. Motility determinations ivere made at three, six, nine, and twenty- 
four hours. Any abnormality in viscosity was noted when the volume was 
taken. 

. In counting the spermatozoa, • the technique described by Macomber and 
Saunders® was followed. 

The morphologj'- of the spermatozoa was studied by the method and using 
the criteria of Hotchkiss.® Where possible, three hundred spermatozoa were 
examined, though in many specimens Avith Ioav counts this was not feasible. 
We also have found the staining technique of Greenberg et al." to be valuable 
in these studies, particularlj'^ since Avith this method a stained smear ready for 
study can be obtained in tAAm minutes. 

Under the heading “poor motility” AA'e haA'e grouped semen specimens in 
AA^hicli the motile activity of the spermatozoa Avas less than a quality of three 
and/or Avhere only 40 per cent or less of the spermatozoa AA^ere active. This type 
of motility is decidedly subnormal. 

In grading the morphologic characteristics, aa^c haA^e placed the normal 
limit as under 20 per cent abnormal forms, and cliaraeterized all semen speci- 
mens Avith 20 per cent or more abnormal forms in tlie subnormal class. This 
does not imply that tlie latter semen speeimens necessarily are infertile but only 
that, so far as morphology is concerned, they are considerably beloAA’- the aver- 
age normal semen specimen (MacLeod and Heim,® and Moench and Holt).® 

Details of Semen Analysis 

The figures in Table I present a characteristic of the semen analysis Avhich 
hitherto has not received much, if anjq emphasis. It Avill be seen that as the 
spermatozoa count falls, other defects in the semen increase almost in propor- 
tion. For example, in the presence of counts of 100 million per c.c. or more. 


Table I. Semen Analysis in 1500 Cases op Sterile Marriage 





SUB- 

1 SUB- 

SUB- 





SUBNORMAL 

NORMAL 


NORMAL 

NUMBER 




MOTILITY 

MORPHOL- 

NORMAL 

MORPHOL- 

POOR 


SPERMATOZOA 


(3- OK LESS 

OGY 

MOTILITY 

OGY 

NOT 

SATISFAC- 

COUNT/C.C. 

NO. 

AND/OR 

(20% OR 

ANB 

AVITH 

CONSIDER- 

TORY 

IN 

OF 

LESS THAN 

MORE AB- 

MORPHOL- 

GOOD 

ING 

SPECI- 

MILLIONS 

CASES 

40% MOTILE) 

NORMAL) 

OGY 

motility 

COUNT 

MENS* 


[ 453 

103 

41 

28 

13 . 

116 

337 

80-99 

1 

117 

(24%) 

25 

' ( 9%) 

18 

8 

10 

(25%) 

35 

(74%) 

82 


15(5 

(21%) 

56 

(10%) 

20 

13 


(30%) 

63 

(70%) 

93 

40-59 

171 

CO 

(13%) 

52 

36 


(40%) 

92 

(60%) 

20-39 

175 

(45%) 1 

117 1 

(32%) 

58 

35 


(54%) 

139 


1-19 

272 

(67%) 

221 

(33%) 

? 


■■ 

(79%) 


Azoospermia 

156 

(81%) 

i 


WM 




♦Of 1,500 semen specimens, only 512 (40%) . were completely satisfactory. 


•Appraisal of quality is a matter of experience. Speedy and undeviating progress across 
the high power microscopic field is the prime requisite of normal motility. 
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25 per cent, of those sjnioiinen.s wore poor in tei-ni.s of motility and morphologv 
mid pool’, tlicrofore, hi terms of jiotcntial fertility. In specimen.s witli counts 
between SO and 100 million ])cr e.e., 30 jier cent were iin.sati.sfactorv for the same 
reasons, not a significant inerea.se. However, in the 40 to 60 m'iilion per c.c. 
class, defects apart from the count rise to 54 per cent, and in the 1 to 20 million 
group at least SI ])er cent of the .specimens are deficient in both motility and 
morphology. In most, of the latter casc.s, we were not able to do adequate 
morphologic examinations becau.se of the .spai*sily of cells and wc believe, there- 
fore, that a percentage of 00 would better represent the number of specimens 
deficient for rea.sons other than count. Fig, 1 demonstrates in graphic fashion 
the increase in other defects with decrease in counts. 


300- 

co 

LU 

to 250 
< 

^ 200 
Om 



ANALYSIS OF SEMEN SPECIMENS IN 
1500 CASES OF STERtLE MARRIAGE 



100+ 80-100 60-80 40-60 20*40 |-20 AZOO 

■I Spermatozoa Count In Millions/cc 
W Percentage Op Doubtful Specimens 

In Terms Of Motility And/or Morphology 

Fie- 1- 

These figures have considerable value in displaying what might be expected 
of semen .specimens in sterile marriage. But their greatest intere.st and worth 
derives from a comparison of this data with those obtained from men of known 
fertility and from apparently normal young men. Hotchkiss et aP have pub- 
lished figures obtained from 200 fertile men whose wives were in the first half 
of gestation, and MacLeod and Heim* give data from apparently normal young 
men. Table II summarizes and compares tlie figures for volume, spermatozoa 
count, and morphology of the three different groups. 

Table II. SuiurARy op Se.men Quality ix Various Male Groups 


author and group 


Hotchkiss et al. 

(Fertile Marriage) 
MacLeod and Hotchkiss 
(Sterile Marriage) 
MacLeod and Heim 
(Unmarried Men) 


VOLUJIE 

or 

EJACULATE 

(c.c.) 


3.0 


SPERMATOZOA 

COUNT 

IN MILLIONS/ 

C.C. 


120.5 


TOTAL 

SPERMATOZOA MORPHOLOGY 


COUNT 

IN MILLIONS 


360 


% OF NORMAL 

forms 


89.8 
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The average volume of the ejaculate is quite similar in all three studies, 
rtenerallv speaking, we found negligibh'' few cases in which low volume could 
he. considered as the source of infertility. 

The average spermatozoa count per e.c. and total count show all three 
groups to be satisfactory by present standards. It should be noted (Table I) 
that 10 per cent of the ".sterile marriage” group were azoospermias. In cal- 
culating the mean spermatozoa counts in this group we have not included the 
azoospermias, so that the average counts presented represent only those semen 
specimens with spermatozoa present. In spite of this allowance, the average 
spermatozoa counts of this group are con.siderabl.y, but not seriously, lower than 
the others. The highest counts are found in the unmarried group, but when 
compared to the "known fertility” group, the difference is not unduly signifi- 
cant. In other words, looking broadly at the average figures of all three groups, 
the average spermatozoa count in tlie husbands of the "sterile marriage” group 
is satisfactory, if not good, liy pre.sent standards. Similarly, one can find no 
significant difference in the average percentage of spermatozoa of normal struc- 
ture in the three groups. Therefore, in considering these two characteristics 
of the semen, the average figures do not indicate the true state of affairs. • It is 
rather in the count distribution that .significance appears. For example, if we 
take the 60 million per c.e. count level arbitrarily as tlie point of demarcation, 
it has been shown" that 25 per cent of a group of men of known fertility had 
counts below this level. Similarly,® only 22 per cent of a group of apparently 
young men had counts below 60 million per cubic centimeter. Whereas, in the 
sterile marriage group, 49 per cent of the semen specimens were in the lower 
count brackets. 

It is generally agreed®’ that the best chances of conception are found in 
specimens with counts of 100 million per c.e. or over. Thus, in the group of 
fertile men, Hotchkiss et al." found that 60 per cent of their men fell in this 
category, and MacLeod and Heim® found 65 per cent of the men in their younger 
age group had counts of 100 million per c.e. or over, a rather striking difference. 

Simmons,”^' in a recent study of the semen in 500 men in sterile marriage, 
has data which corresponds very clo.sely with the figures presented here. Using 
essentially the same techniques and standards, he found, for example, that 47 
per cent (we found 49 per cent) of his semen specimens had spermatozoa counts 
below 60 million per c.e. Semen specimens with 100 million per e.c. or over com- 
prised 37 per cent in his group as compared to 30 per cent in our group. Tak- 
ing all the characteristics of the semen, Simmons finds that only 40 per cent of 
the males in his group had satisfactory semen specimens, a figure which co- 
incides exactly with ours. It should be pointed out, however, that Simmons and 
we found specimens Ainsatisfaetory for different reasons. Simmons places con- 
siderably more emphasis on defects in morphology in that he found 28 per cent 
of the total number of specimens examined to have defective morphology, ivhile 
we have classified as such only 18 per cent. Inasmuch as we have used the same 
figure (20 per cent or more abnormal forms) as the point at which to consider 
a .specimen as having subnormal morphology, it is obvious that Simmons uses 
more rigid criteria in characterizing a spermatozoon as normal or abnormal. 
Similarly, in regard to motility, our standards must be different in that 35 per 
cent of our total number of cases were considered defective in motility, whereas 
Simmons found only 20 per cent. So that, although we obtain the same per- 
centage of unsatisfactoiy specimens, we do so in certain instances for different 
reasons. 

Keshin and Pinek,^" in a study of 135 cases of men in sterile marriage, con- 
sider that 68 per cent of the semen specimens examined ivere unsatisfactory, a 

*I am deeply indebted to Dr. Simmons for the privilege of reading his manuscript while 
his paper was in press. 
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vciy ])igh figiii'c iiiclcecl. Tiiey, lilce Siininon's, considered aljiiorinnl morphology 
a more serious problem than subnormal motility, so much so that 25 per cent of 
tlieii total senes are elassitied as dcfoctivc because of abnormal morpholog;}^ 

Azoospermia 

In his 536 cases, Simmons iound that 71 (13 per cent) iv’cre azoospermias. 
But, of 135 eases, Kashin and Pinek had a total of 25 (18.5 per cent). We found 
lo6 ca.sos (10 per cent) in oui’ group, though the percentage figure is higher 
(15 per ccnt)^ if -we eonsidci* only cases seen in the hospital elinies. Gonorrhea 
m considered in mo.st texts as tlie mo.st common cause of sterility in the male, but 
Simmons points out- Unit in only 3S of his 71 cases of azo.spermia was gonor- 
i'lieal epididymitis the probable cau.se of the sterility. ICeshin and Pinck do not 
subclassify their cases. Our ease histories are not complete because, in many 
eases, testicular biopsy, the only confirmatory measure, was refused. However, 
if we take only the clinic cases, of which we have 577, 88 wei’c definitely azo- 
ospermias.^ Of the 88 eases, 50 (or 56 per cent) had a history of gonorrhea, 
29 were cither hypogonads or ca.ses of bilateral cryptorchidism, and nine were 
of obscure etiology. Thus, in our clinic case.s, the percentage of azoospermias 
with a history of gonorrhea is rather high, though the lack of te.stieular biopsy 
in most of those eases makes the evidence that gonorrhea is the cause of the 
sterility only presumptive. There is little doubt that a number of these eases 
would have had poor .scmcji specimen.s in the absence of the gonorrhea history 
or bilateral obstruction. It is equally true, however, that the probability of a 
congenital azoospermia being found in the presence of bilateral obstruction due 
to gonorrhea is not high. It is of intere.st to note that a much higher percentage 
of eases of azoospermia are found in our clinic cases (15 per cent) than in the 
private patient group (7 per cent). It is also true that hi.stories of gonorrhea are 
much more frequent in the clinic group. We agree with Simmons that, taking the 
male population as a whole, gonorrheal epidid^nnitis is not the most common 
causative factor in azoospermia, though it might well be so in restricted groups. 

Eelation Between Abnormal Semen Viscosity and Sperm Motility 

Abnormally high viscosity is a frequent finding in examinations of the 
seminal fluid, and it is pertinent to ask if subnormal motility is correlated with 
such a finding. Our evidence suggests that there is no such correlation. For ex- 
ample, in 500 individual examinations, 50 specimens wera found with a marked 
inerea.se in viscosity. Of these specimens, 24 had spermatozoa counts above 60 
million per c.c. and, of these, only three had imsatisfactoiy motility. We have 
already showm that, apart from the viscosity factor, motility defects increase 
markedly wdien the count falls below^ 60 million. It Avould seem, therefore, that 
if the spermatozoa are intrinsically good so far as motility is concerned, an ab- 
normally viscous seminal fluid is not likely to affect that quality. 

Insofar as the ultimate functioning of highly viscous semen in the female 
genital tract is concerned, v.^e believe that if tlie in vitro .quality of the sperm 
motility is good, the spermatozoa Avill migi’ate from viscous semen into the 
cervical canal just as readily as from semen of normal viscosity. 

Type of Semen Specimen Eventually Producing Conception 

In the sterile marriage group reported here, w'e have complete histories on 
140 cases in which 24 pregnancies eventually took place. Undoubtedly, many 
others have resulted Avhich are not reported either to the clinic or the private 
nhysician. Of those, recorded, we liaAm complete histories on the husband and 
We and it is of considerable interest to examine the data, particularly m 
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Table III. Analysis oe 142 Histobies of Both Paktners in Sterile Marriage 


BOTH 

HISTORIES 

GOOD 

AVIFE’S HISTORY 
GOOD • 

HUSBAND’S POOR 

HUSBAND’S* 
HLSTORY GOOD 

'avife’s poor 

BOTH HISTOBIES 
POOR 

SUBSEQUENT 

PREGNANCIES 

34 

43 

28 

14 

25 


Of 25 pregnancies which occurred subsequent!}' in this group : 

IG (or 54%) took place where histories of both partners were good. 

7 (or 28% took place where wife’s historj' was good and husband’s semen 
was poor.! 

1 occurred where husband ’s history was good and wife ’s poor. 

1 took -place in presence of poor histories in both partners. 


♦Semen specimens of husbands averaged 127 million spermatozoa/c.c. 

fin these cases the count details of the semen specimens are: 

, 1. 2. 3. 4. 5.‘ G. 7. 

Mlllions/c.c. 5 2G 20 23 50 45 48 

terms of the semen specimen. Table III gives tlie number of pregnancies oc- 
curring in the different histoiy categories. At tlie time of original examination, 
the average number of years of infertility was 2.6. Conception eventually took 
place in these eases sometimes two to three years after initial examination, so 
that the yeai-s of infertility reallj’ average higher than 2.6. 

Where the husband’s semen specimen was unsatisfactory on the initial 
examination at least another one, and in many eases 3 or 4, repeat tests were 
done. The male partner was considered of low fertilitj' when the spermatozoa 
count was consistently below 60 million per c.c. or other defects, such as in 
motility or morphology, were obvious. 

It will be seen that the greatest number of in'egnancies (60 per cent) oc- 
curred eventually in cases where no fault could be found in the wife and where 
the husband’s specimen was good. So far as this report is concerned, the aver- 
age figures for these semen specimens are significant. The spemiatozoa count 
averaged 127 million per c.c. (Ioav 62 million, high 220 million), the motility 
in every ease Avas good, and the normal forms averaged 90 per cent. 

In only one other history category did a number of pregnancies (7, or 29 
per cent) eventually result, namely, where the wife’s history ivas good and the 
husband’s relatively poor. The average figures for the semen specimens of these 
husbands are 31 million per c.c. (high 50 million, low 5 million). In at least 
three of these cases the motility, too, Avas subnormal. 

It is obvious from these results that one cannot arbitrarilj’' forecast the fer- 
tility of any semen specimen provided spermatozoa are present. Nevertheless, 
it is just as obvious (and perhaps axiomatic) that the chances of conception are 
considerably better Avhen the spermatozoa count is in the count level above 60 
million per c.c. This fact is brought out strikingly Avhen Ave see that Avhere 
the histories of both partners Avere good, pregnancies eventuall}^ resulted in 15 
(or 65 per cent) of the cases. Whereas, AA'here the Avife’s history Avas good and 
the husband’s poor, pregnancies CA^entually oceurz’ed in 7 (or 16 per cent) of 
the cases. 

It is of interest, too, to point out that in 28 cases Avhere the semen speci- 
mens Avere good but the Avif e ’s history poor for one reason or another, only one 
pregnancy eventually took place. It Avould seem, therefore,- that if the Avife ’s 
history is good, the chances of conception eventuall)'^ taking place are reasonably 
good (one in six) even though the husband’s semen specimen does not measure 
up to normal standards. One noi-mal pregnancy eventuallj^ resulted in the lat- 
ter group from a semen .specimen AA'hieh contained only 24 per cent normal 
spermatozoa — 64. per cent of the spermatozoa being of the “tapering” type, 
classified by most authorities as abnormal. 
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Abnormal Morphology 

rhroughoni liiis analysis wo. liave found no convincing evidence that a 
Ingh percentage of al)nortnaIIy-sliaj>ed spermatozoa in any given semen specimen 
was the aole resjionsible t actor. We liave isolated cases on ivcord wJiero, in the 
presence ot a good sjicrmatozoa count and adcfpiate motility, the morphology' 
has been gro.ssly abnoi-inal in the sense that, only about 10 per cent of the sper- 
matozoa showed normal stiaicture. But such ea.ses ai’c rare, and when they oeeuJ’ 
we have little hesitancy in ascribing the failure of conception to this one' factor. 
But., as wc believe the figures show, one defect in the seme)] specimen is usually 
accompanied by others, hence our reluctance to single out abnormal moi’phology 
as a serious, sinfjle factor in male infertility. 


Discussion 

One of the .significant features of the data pre.sented here is that in this 
large series of cases, so many semen .s])ecimens ai-e defective by present stand- 
ards. If we compare these figures witli apparently jiormal standards in the 
literatiD’e wo find, for example, that in a group of 200 juen of known fertility, 
25 per emit, were found to have semen .specimens Avith counts consistently below 
60 million per c.g." In anothei’ group of 100 a])pai*ently nomal, .voiing, un- 
mari-ied men, the aA'erage speianatozoa counts wei’o ,]'ust .slightly higher than 
tho.se given for fertile, maridcd men, and 22 per cent had spermatozoa counts 
consistently below 60 million.” In the.se two groups, therefore, the average 
semen characteristics Avere surprisingly .similai’. We liaA-e .shoAvn in this sterile 
marriage series that the average semen characteristics are eonsidei’ably beloAV 
the level of tlie tAvo groups refeia-ed to aboA'e though the aAxrage figures are 
still acceptable. IloweAxr, more than 50 per cent of the semen specimens ex- 
amined had spermatozoa counts beloAV 60 million per c.e. as compared to 25 and 
22 per cent in the normal groups. Six hundred and eighteen, or 41 per cent, of 
the total number of men examined had subnormal spermatozoa counts; and it 
is in this gi'oup, not the completely stoale group Avith azoospermia, Avhich eon- 
.stitutes the main male sterility problem. Most of these men have no)-mal his- 
tories. Except in certain of the azoospermias, no clean-cut etiologic factor 
(or factors) has emerged to account for the considerable amount of male in- 
fertility recorded in this investigation. 

Summary 

1. Examination of .semen .specimens in 1,500 ea.ses of .sterile marriage 
.shoAved that about 50 per cent had deficiencies either i)) spermatozoa count, 
motility, or morphology. 

2. As the spermatozoa count falls belOAV 60 million per c.e., other defects, 
such as motility and abnormal morphology, become more apparent until, in the 
very Ioav count range, all three deficiencies together are likely to be found. 

3. Where successful pregnancies eventually occurred in this large group, 
the greatest number Avere found Avhere no obAuous fault Avas apparent in either 
partner and AAdiere the spermatozoa count Avas consistently in the higher brackets. 

4. It is suggested that the 60 million per c.e. spermatozoa count level is a 
reasonable dividing line betAveen good and impaired fertiiitA^ 
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WEIGHT CONTROL, DIET, AND FLUID BALANCE 
IN PREGNANCY^ 

Charles H. Lougiiran, i\i;.D., F.A.C.S., Brookia-xV, N. Y. 

(From ihc service of SI. Mary's Jlospital) 

' I 'HROUCH years of experience in a cliosen type of work, one begins to evolve 
1 for oneself a j)ai1er]i of what l)e believes is the proper course to pursue to 
secure an ideal end result.. From observation and experience, we unconsciously 
set a routine tliat strikes us as meeting this criterion. In many instances, self- 
evident facts and ])roecdures of worth are overshadowed l>y the more spectacular 
discoveries of modern times. A Jiew cxtrapcritoneal approach to the lower 
uterine segment, or a new wonder drug, overcomes a serious obstacle to success, 
and the old time-worn procedures arc allowed to ])ass unnoticed, espeeialty if 
they lack the glamour of the spectacular. By this indifference to simple things, 
we often produce tlie difficulties tliat the newer things were invented or dis- 
covered to correct. 

It is felt here, for example, that the proper control of the diet, Aveight, 
sodium-ion intake, and the proper su])ply of A'ilamin foods and adjuvants, plus 
exercise, are extremely important. These factors arc, in themselves possibly, 
the veiy basis for tlie prevention of so-called “toxemia’' of pregnancy and can 
reduce tlie incidence of dystocia. 

For years Ave have been impressed A\dth several self-evident facts. (1) 
While not eA^cry AA'oman gaining AA^eight excessively gets into trouble, the great- 
est number of those AAdio develop toxemia or dystocia do gain inordinately. Veiy 
possibly, these difficulties are due to this fact. (2) The patient aa^Iio gains little 
Aveight usually has a shorter labor and much less obstetric complication.^ (3) 
Efforts to control AA^eight in order to lessen the size of the baby have repeatedly 
been failures ; so in rcA^erse, patients may be dieted Avithout any appreciable ef- 
fect on the size of the baby.® (4) The offspring of AA'omen in priA'-ation are no 
smaller or poorer than the offspring of their more fortunate sisters; in fact, 
they are often more rugged. The baby is, after all, a parasite. (5) The gen- 
erally accepted fact that pregnant AAmmen need far more protein than normal in 
order to protect their liver and to maintain proper blood serum protein is true. 
(6) The excellent results that haA^e accrued through the real enforcement of fluid 
balance and restriction, and especially dehydration in their proper place, are ac- 
cepted in this institution.® (7) The importance of exercise is conceded as impor- 
tant to proper body function. (8) The effect on the AA^oman herself is A’^ery impor- 
tant. It is the nature of woman to be the attractor, and, Avhether married or not, 
she instinctivelj" desires the utmost in the physical perfection Avith Avhieh she Avas 
originally endoAved. Any obstetrician avIio alloAvs a AAmman to lose her attractive- 
ness is depriving her of many things that make for her mental Avell-being, her 
husband’s contentment, and her oAvn personal satisfaction. There is nothing 

♦Read before the Brooklyn Gynecological Society. October 5, 1945. 
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more satisfjung than the gratitude of the' woman •^^dlo has been harried through 
her gravid state and is as well and as attractive as she was before. We have 
been successful, in all patients who have been willing .to cooperate with us, in 
having the weight the same as when they started, or the difference of a pound or 
two either way. 

After the appearance in Surgery, Gynecology and Ohsteirics, August, 1932, 
of the paper Arnold and Fay^’ ^ of Temple University, Philadelphia, de- 
scribing the so-called “Temple Treatment” of eclampsia, the Obstetrical De- 
partment of St. Maiy’s Hospital as then constituted, and in conjunction with 
the medical department, decided to evaluate tlie results in our, tlien, relatively 
frequent eclamptic cases. The results were so striking tliat it was reasoned 
that if this could and does cure, prophjdactieally, it should prevent all tlie 
symptom complex. Again, many observers have suggested the importance of 
sheer weight as a factor in ‘ ‘ toxemia. ’ ’ 

With these thoughts in mind, it was decided several jmars ago to enforce 
a strict regimen on private patients. The reasons are carefully pointed out to 
them, namely: the dangers of exces.sive weight; the possibility of long, hard 
labor; the possibility of “toxemia”; the desirability of maintaining physical 
appearance after the gravid state is ended; tlie comfort that these persons 
have while they are pregnant; and the ease of accomplishing normal activities. 
They are, of course, in the beginning extremely enthusiastic, and many carry 
on willingly, faithfully, and get the desired result. • Othei’s — the spoiled ones — 
usually gain weight, rebel, and it is only by tlireats and their husbands’ help, 
that we are able to make them toe the mark. As a result, all of these women, 
even the rebels, are delighted with the result. 

In order to evaluate properly this regimen, I have taken 325 consecutive 
cases that have passed through my office and ha.ve been subject to this method 
of treatment. Not included were patients seen in consultation at the hospitals 
and patients referred in the last minute without data. There were some patients 
referred by doctors who have gone into the service, and others who have come in 
mid-pregnancy and who had already gained weight excessively. These latter 
were included and are the source of most all of the heavy gains. There were 
several who came to see me after therapeutic abortion had been advised for 
hypertensive vascular disease, heart disease, etc. 

In the beginning the Aveight allowance was 20 pounds, and later it was re- 
,dueed to 15 pounds as the top Aveight gain for the aA^erage Avoman; hut, the larger 
the Avoman, the less the gain alloAved, and for the ‘unfortunate obese, the ideal 
Avas no gain Avhatsoever. , • - • - 

Procedure 

After the general instructions to the patient as to what is expected of her 
and' the results that she may expect from complete cooperation, she is given the 
usual complete medical and obstetric examination. The proper diet is stressed 
and she is told hoAV to provide herself Avith the proper food intake. Here, this 
means a high protein diet, that is, protein ingested three times a day, which 
is supplemented by a diet that is Ioav in carbohydrate, high in green and yelloAV 
vegetables, fruit, and certified milk, either skimmed or Avhole, as the diet in- 
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clicRtes. In tlii.s way, s'lif/icient protein is ingested, sufficient vitamins and salts 
are included, and carboliydrate is provided in sufficient amount tlirougli the in- 
gestion of the vegetables and irnit. All of the heavy starches are absolutely 
eliminated until we find .fust what the woman ^s food requirement is. This mu.st 
be determined because many women can oat enormous quantities of food in the 
nonpregnant state without, gaining a pound, but pregnancy produces a tre- 
mendous gain wliich must lie controlled. Added vitamins are provided and, 
by irequent office visits, her weight is maintained .so that in lier first four or 
nve month.s she is permitted only a maximum gain of one-fourth pound per 
week, and it she is obc.se, she is permitted no gain at all. This early diet regu- 
lation is important beeau.se in the latter months of pregnancy, as the woman 
becomes more sedent.ai'y, slic is a])l to put on excessive ^Yeight. This is not 
readily controlled because the restriction in diet has not been started earl.y 
enough. The patient is seen at. least evei*y three weeks at first and, if she is a 
diet problem, every week until she strikes a proper average. These patients, 
if gaining beyond tlieir alloAvance, are put on a 1,200 calorie diet plus added 
vitamins, which is almost exclusively protein and largely vegetable. More food 
is later added, and her total caloric requirement found so that .she will gain the 
allowed progressive amount. Salt is not rc.stricted in the earl,v months, ex- 
cept the ingestion of highl.v seasoned things, and the exce.ssive use of salt is for- 
bidden. Later, salt is permitted onl.v in the preparation of food. Fluids arc 
important. The woman who can metabolize water is, of course, the usual t.vqie. 
In pregnanc.v, however, women’s water metabolism is notoriousl.v unsatisfac- 
tory, and iiatieuts are repeatedl.v checked os to the amount of fluid the,v take 
agaiiust the amount of urine the.v excrete. If there is a sudden weight gain 
the fluid balance is cheeked. This is done e.speeia]l.v in the woman who has been 
gaining satisfactorily and suddenl.v shows a pound or more gain, with or without 
transient edema. This means that she must at intervals measure her intake and 


output. Her fluid intake is restricted to her previous day’s output. The salt 
is withdrawn and, if her fluid intake and output does not satisfactorily balance, 
she is insti’ucted to take magnesium sulfate every morning to produce free fluid 
evacuation. I have never seen any harm from this procedure, and these patients 
themselves remark how well they feel. It is surpri.sing the amount of fluid 
these patients can lose, as evidenced by weight loss. Their intake is then in- 
creased, and if they are able to metabolize a fair amount of fluid, it is allowed, 
and a balance struck which seems to be best for them. It is also amazing how 
comfortable they are, how the lassitude disappears, and, what is more important, 
how often they will ask to be put back on this routine because they feel so much 
better. In passing, no patient is allowed to take less than 20 ounces of fluid 
a day. This, of course, does not mean water allowance alone, but means water 
in any form, such as tea, .soup, milk, or other liquid. One thing we must always 
watch for carefully is edema, which becomes marked or pei'si.stent in spite of this 
routine. Patients with edema usually belong in either one of two groups : they 
either eat little protein, or they are heavy protein eatei-s when not pregnant, and 
require a great deal more when gravid. Either one of these may get a simple 
nutritional edema which is alarming unless properly evaluated ; also, this inay 
be the first evidence of liver dysfunction. This t^qie of patient pei’sisls in having 
edema beyond a few days, which is not markedly relieved by dehydration. She 
balances well and has no other evidence of damage; for example, rise in blood 
pressure, or albuminuria. These patients are hospitalized to make sure that they 
are maintaining the proper regimen. Almost invariably we find a severe hypo- 
proteinemia. The serum-albumin and serum-gloliulin ratio is reversed and the 
serum-albumin is below two. The.se patients, of course, are headed for trouble. 
It is not known at this stage, whether their hypoproteinemia is an evidence of 
liver damage or dysfunction, and is thus an early .stage of toxic disease, or 
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whether it is simply some type of nutritional or ideopathie edema, but it calls 
for immediate control. These patients are put. on a very high protein diet 
supplemented witli hydrolysate of protein, and are given an infusion of whole 
plasma (500 c.c.) by vein. This is not the ordinary plasma which is used in 
shock. Our blood bank prepares this pooled plasma .iiist for this purpose. In 
ordinary plasma for shock thera]\v, tlic 500 c.c. is made up of 250 c.c. of ordinary 
pooled plasma and 250 c.c. of saline. In this instance there is no saline added, 
and the whole 500 c.c. is pure plasma. It .is remarkable how quickly the edema 
lessens, the weight decreases, and the woman voids an aiipreciably increased 
amount of urine. None has required a .second transfusion nor any further treat- 
ment, except a continuation of lialance. Amigen is not used. It is, of course, 
ideal in that it includes all the amino acids necessary for growth and develop- 
ment, but amigen in its present state can be given only in solution, and requires 
1,000 c.c. of fluid to administer its protein. We are afraid of fluid in these cases. 
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Fig. 1. — Incidence of eclampsia and eclamptic mortality. 

Total cases of eclampsia. 

Patients treated antepartum by dehydration and fluid balance (begun June, 1934). 

. . . . Deaths from eclampsia. 

+ Postpartum eclampsia due to accidental discontinuance of treatment. 

++ Doctor “became anxious.” Discontinued treatment. Patient . died. 


Results 

It is interesting to note that in these 325 cases there ivere only two that 
reached the delivery stage and the delivery room with edema ; one was a 
chronic nephritic, and the other a cardiac patient. There were in the whole 
group only 32 cases that showed even the slightest transient edema throughout 
the antenatal period. It might be well here to state that we believe the onset 
of “toxemia” is concerned with improper water metabolism. The general 
statistics of the hosptial, as shown in the accompanying chart (Fig. 1), .show 
conclusively the effect of this effort in the reduction of true, pure “toxemia.” 
It shows also the total abolition of eclampsia since 1936, where this routine 
has been used. The only exception was a postpartum eclampsia in which 
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restriction "was accidenlally discontinued on delivery of the patient. There ha.s 
not been a death from celanip.sia .since 1986, and only one .since 1933 and, in this 
instance the treatment was not used. Likewise, 1,hei-e ivere in this jjroup of 325, 
2/ eases that exhibited ;i transient blood prc.s.siire rise of 20 mm. or more, five of 
these being over 30_mm. and one over 40 mm., but none of the.se reached the 
hospital with anything but a normal reading. These transient rises would be 
ordinai’ily disregarded, but they were the nearest apjiroach to pre-eclampsia that 
was observed. The absence of allhnninnria was remarkable. In these cases 
we were able to find only nine siiecimens that .showed an appreciable amount 
of albumin. 

But there were other advantages: the remarkably low incidence of ab- 
normal presentation; the .abnormally low incidence of primary ce.sarean section 
for bony and soft tissue dystocia ; the stillbirth record ; and the marked diminu- 
tion in length of labor. Taking them in order: posterior positions occurred, but 
did not cause the dystocia that we would expect in the type of patient that was 
handled. There were onlj'- twelve forcejis rotations in primaparas, and two in 
multiparas; eleven mid-forceps, all in primiparas; there were no versions, except 
for a second twin. There were six breech presentations each for multiparas and 
primiparas. There Avas only one ee.sarean section for dystocia. There was a 
total of eleven cesarean sections. Four were in primiparas: the first for very 
severe rheunititic heart disease, the .second for a mole with a term child causing 
profuse hemorrhage, the third for placenta previa centralis, and the fourth for 
dystocia. There were no primary sections in multiparas, but there were seven 
repeat sections in this group. This gave us an incidence of primary cesarean 
section of 1 in 81.2, and a rate of 1.2 per cent; and an incidence of cesarean 
section for dystocia of 1 in 325, or .003 per cent. This relatively low rate of 
abnormal delivery ryas in keeping with the ease Avilh A\diich these patients had 
their babies. Practically all of these patients Avere delivered by Ioav forceps or 
outlet forceps. For example, only 16 primiparas spontaneously deliA'ered, mostly 
because I did not liaA^e time to do anjdhnig else, and 94 multiparas delivered 
spontaneously for the same reason. One hundred scA^en primiparas and 59 
multiparas Avei’e delivered by Ioav or outlet forceps. There Avere five stillbirths, 
a rate of 1.53 per cent. This compares very favorably Avith the stillbirtli rate of 
the Chicago Lying-in Hospital,^ AAdiich AA'as reported as 2.14 per cent, and that 
reported by Kernis^ of 5.2 per cent, and that reported by Sloan* of 4.4 per cent ; 
but of course, these Avere in a larger series of cases. These fiA;e stillbirths AAjere 
not attributable to deliA’^ery. One Avas a mole Avith a liAung child that died just 
before cesarean section; one Avas a macerated tAAun; the third Avas another 
macerated child at tenn Avith the cord tightly tAvisted about its neck ; the fourth 
AAms an anencephalic monster ; and the fifth Avas a fetus Avith polycystic kidnej^s. 
There Avere no fetal deaths from prolonged or difficult labor. There Avere tAvo 
neonatal deaths: tAAm prematures; one folloAAdng a cesarean section for central 
placenta previa, and one folloAving an abruptio placenta Avith massive external 
hemorrhage treated conservatively. 

It is important to note that the average age of these patients is higher than . 
normal, being 29.4 years, and the problems arising from just the fact of the 
age have been minimized, if is l^elieved, by this routine. 

The effect of this routine on the length of labor and the other factors that 
are problems in the ordinary labor cases may noAV be considered. Tlie average 
age of these patients aa^s 29.41 years. The 159 primiparas averaged 27.47 years, 
and the 166 multiparas 31.36 years. This Avas definitely not a jmung group. 
There Avere for example, 53 primiparas and 114 multiparas oA^er 30 years of age. 
That is exactly one-third of the primiparas, and exactly tAAm-thirds of the 
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multiparas over 30 years, and 51 per eeiii of the wliole 325 over 30 .years. The 
younger patients were the hardest to handle because of previous lack of care. 
Many of them had reached “lilimp” proportions when we saw them. The over- 
all gain of all patients was only 14.9 pound.s, the primiparas averaging 15.4 and 
the multiparas averaging 14.3 pounds. The average labor of the group was 
6 hours and 17 minutes, primipara.<5 being 7.19 and the multiparas 5.15 hours. 
This short duration of labor was obtained in spite of six cases of cervical dystocia 
and eight cases of uterine inertia. Presented again, tlie average weight gain for 
325 cases was only 14.9 pounds, the average age was 29.4 years, and yet the 
average lengtli of labor was only 6 liours and 17 minutes. This was consistent 
vutli the facts of the first paragraph, namely, that it is po.ssible to have shortened 
labors as a result of satisfactory food control, diet, and fluid balance, and exercise. 


HOURS 



Fig. 2 — Effect of weight gain, diet, and fluid balance on length of labor. 

The babies in this series ivere all average in size. There was no babj'^ that was 
abnormally small and there wei’e none extremely large, but, in many instances, 
the largest babies were born to mothers who made no gain or a minimal gain. 
In one instance, a very stout woman who gained no weight delivered a 9-pound 
baby, and, from these records, we can only corroborate the work of previous in- 
vestigators who have shown conclusively that there is no reduction generally in 
the weight of the baby due to restriction in diet. It is true, of course, that 
there were no extremely heavy babies, but there were some solid, large children. 
There were no fetal deaths from dystocia. There was no toxemia and no 
difficult deliveries, except in three cases of cervical dystocia which were de- 
livered under caudal anesthesia. Yet, to accomplish this, all that seems to be 
necessary is to use some self-evident facts, faithfully and diligentlj’", some out- 
moded exercises, and, unfortunately for the obstetrician, a great amount of tough 
perserverance. 



48 


AMERICAN JOURNAL OK OUSTlCTRlCS AND OVNECOLOGY 


111 Iig. 2, the roIalioD.sliip behveon iveiglit g-iiii and length of laboi' is 
graphically presented. There is a dotinile Icngl honing of labor a.s the weight 
increases, but the laboi-s were all fairly short. 

In hhg. 3, the effect of weight gain on dystocia is .shown. The highej- rale in 
the 0- to 5-poiind grou]), and in the 5- 1o 10-pound grouj) was expected In* the 
difficult type of ca.se in these group.s. TJie dotted line shows only a trend, as the 
cases Avere too few. 

In Fig. 4, the effect of weight gain on an arbitrary standard of toxemia is 
demonstrated. The curve is the .same as in Figs. 2 and 3, and is presented for 
what it is worth. 



Fig. 3. — Effect of weight gain, diet, and duid balance on dystocia. 


For further observation, in more detail, the gains have been divided into 
groups for convenience. They are of approximately 5 pounds each. The first 
chart, Table I, shows the grains from 0 to 4 pounds, plus the eases which lo.st 
weight. As a matter of fact, one patient lo.st 32 pounds. This group is the 
difficult group. The primiparas here aimraged over 28 years of age, 16 of the 19 
being over 25 years, and 13 of them oimr 26 years. They ivere the obese 
patients, the ones with abnormal pehms, the ones ivith ivliom ive ordinarily would 
expect trouble. It includes some cardiacs, one a very bad cardiac; and as a 
result of the regimen, the average labor was only 6.9 hours, and the weight ivas 
kept to 1.7 pounds average (the 32-pound loss in a bad cardiac was not in- 
cluded). In spite of this, the incidence of abnormalities was fairly high, but 
Avhen Ave consider the type of case that Avas handled in this group, the results, I 
feel Avere good. The only primary cesarean section for dystocia in the Asdiole 
group occurred here. It was necessary, for the patient Avas a 26-year-oId, very 
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obese, iiituitary type woman, having- a eeplialopelvic disproportion due to a very 
definite android pelvis. Slie was .sectioned after a .six-hour test of labor. 
Peculiarly, the four primary ce.sarean.s, as previously described, occurred here. 
None of the other three were due to dystocia, as previously noted. There were 
tiiree ' ntidf orceps rotation:?, and only one patient showed any transient edema. 
The multiparas fared even better, with a 29-year average and an average gain 
of 3.35 pounds. The average length of labor for this group, all of whom were 
over 25 years of age, was 3.8 hours; none developed even a transient edema; 
and there was not one abnormal delivery. 





^1. — Effect of weight gain, diet, and fluid balance on blopd pressure. Transient rise of 20 

mm, or more. 

Considering the second group who gained 5 to 9 pounds, there were 38 
patients. These, too, contained the difficult tyj^e of case that we are anxious to 
control thoroughly. This primiparous group was also over 28 years, had an 
average gain of 8 pounds, and yet had a labor rate of only 6.6 hours. There 
was only one midforceps delivery in this group, none of 'them showed, any evi- 
dence of a toxic state except two that presented a very transient edema, and one 
that showed a temporary rise of 20 mm. in blood pressure. The multiparas did 
even better, .showing no complications whatsoever. The group gaining 10 to 14 
pounds numbered 93 (Table I) ; the primiparas were well over 29 years’ average, 
showing an average gain of 12.6 pounds and an average labor of 7.4 hours. 
There was only one midforeeps delivery in this group and two forceps rotations, 
but we began to show a slight increase in tendency to complications because both 
the multiparas and primiparas together included six cases with a temporary 
blood pressure rise of over 20 mm. 

In the 15- to 19-pound gain group we had 87 patients (Table I). The age 
is a little lower, 26.3 years for the pi’imiparas and 30.68 for the multiparas. 
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TAUI.K r. TAUUIiATION OF CASKS JN GUOUPS 


PRIMlPATlA 


.MULTIPAUA 

Group Gaining Less Than Ho 4 Ihi 

;. (SI eases) 


19 

Total number 

12 

28.G 

Average age 

29.66 

1.67 

Average weight gain 

3.35 

6.9 

Average lengtli of labor 

3.8 


1. A. difficult group; includes tl»c very ol)oso, llic pituitary eases, obvious obstetric 
difficult ics, and sonic cardiovascular diseases. 

2. Ecsults were good. Dystocia evidenced by only three niidforccjis rotations and 1 
cesarean section. 

3. However, all primary sections occurred in this group. 

4. No evidence of severe toxic state. One in each group showed a transient blood 
pressure rise of 20 mm. 


Group Gaining 5 to 9 Ih.'i. (3S cAtscfi) 


17 

Total number 

21 

28.2 

Average age 

33.3 

8 

Average weight gain 

8.13 

6.6 

Average length of labor 

Jiesults 

3.98 

0 

Cesareans 

1 (repeat) 

1 

Midforceps 

0 

2 

Transient edema 

0 

0 

Blood pressure 
(trans. rise of 20 mm.) 

0 

Group Gaining 10 1o 14 Ihs. (95 eases) 


37 

Total number 

56 

29.7 

Average ago 

32.0 

12.6 

Average weight gain 

12.32 

7.4 

Average length of labor 

Jtestilts 

4.38 

0 

Cesareans 

2 (repeat) 

1 

Midforceps 

0 

2 

Forceps rotation 

1 

2 

Total blood pressure rise 20 mm. plus 

4 

Group Gaining IS to 19 Ihs. (87 eases) 


39 

Total number 

48 

26.3 

Average age 

30.68 

17.4 

Average weight gain 

17.06 

7.94 

Average length of labor 

ItesJiUs 

4.05 

0 

Cesareans 

3 (repeat) 

1 

Midforceps 

1 

2 

Midforceps rotation 

0 

4 

Transient edema 

2 

4 

Transient blood pressure rise 

20 mm. plus 

4 

GrCup Gaining SO to S4 lbs. (48 eases) 


31 

Total number 

17 

25.93 

Average age 

30.11 

22.47 

Average weight gain 

21.73 

7.77 

Average length of labor 

Jlestilts 

4.37 

0 

Cesareans 

1 (repeat) 

4 

Forceps rotation 

0 

2 

Midforceps 

0 

5 

Transient edema 

1 

3 

Transient blood pressure rise 

20 mm. plus 

2 
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PRUtIPARA 


MULTIPARA 

Group gaining 25 to 29 lbs. (19 eases) 


9 

Total number 

10 

25.66 

Average age 

29.5 

26.47 

Average weight gain 

25.82 

8 

Average length of labor 

IRe.sults 

7.13 plus 

0 

Cesareans 

0 

2 

Midforceps 

1 

0 

Forceps rotation 

0 

3 

Transient edema 

2 

1 

Transient blood pressure rise 

1 


20 mm. plus 


Group Gaining 35 to 39 lbs. (5 

cases) 


21.5 

Average age 

26 

35.87 

Average weight gain 

35.25 

7 

All ca.ses became difficult. 
All met some d}’stocia. 

Average length of labor 

8.5 

All required deli 3 'dration. 



All had temporary severe blood pre.'ssure rises. 


All primiparas were under 26 years of age. 



Their average weight gain was 17.4 pounds in primiparas and 17.06 pounds 
in multiparas, respeetivelj’’, and their labor was a little longer, averaging 7.94 
and 4.05 hours. Here Ave met a slight and definite increase in complications. In 
this group there were three midforcejis rotations, six that shoAved a transient 
edema, and eight that had a temporary rise of blood pressure over 20 mm. We 
haA’’e had to take tliis Ioav standard because it Avas the only point at Avhich Ave 
could attempt to evaluate the blood pressure changes. It is realized, of course, 
that a 20 or 30 mm. change in blood pressure transiently is not regarded as of 
any particular importance, but as there Avas not any great change in any of 
these patients, it has been used as a standard for Avhat it is Avorth. 

In the succeeding group shoAving a (Table I) 20- to 24-pound gain, the 
number decreases to 48. The average age for primijiaras decreases to 25.93 
years, and their Aveight gain is 22.47 pounds. , The multiparas gained 21.73 
pounds, and the length of labor is about the same as the previous group, 7.77 and 
4.37 hours. We notice in our evaluation of this group that four of these 
primiparas required forceps rotation; tAvo, midforceps deliveiy; five shoAved a 
very transient edema; and three of them a blood pressure rise of 20 mm. or 
more. The multiparas did better in an absence of dystocia, but their tendency 
to toxic state Avas proportionately even AAWse. The percentage in Table II is 
much higher than in the previous group. 

The 25- to 29-pound gain group is reduced to a total of 19, so that I have not 
been able to include fairly these in the graphs, but, nevertheless, the labor in 
Avhat Ave did have Avas very markedly lengthened and the complications pro- 
portionately increased. 

The last group, totalling only four, is hardly a fair estimate of Avhat occurs, 
but it is significant that this group with an average gain for the primiparas of 
35.87 pounds and the multiparas of 35.25 pounds Avere the most difficult, ^very 
one of them had a very definite blood pressure rise and some obstetric and 
dystocial difficulty. It is also peculiar that in the last tAvo groups, totalling 
eight patients all Avere under 26 j^ears of age. Evidentlj^, their relatively short 
labors of 7 hours and 8.5 hours, respectively, Avere someAvhat assisted by their 
youth. 
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'I’Alil-K IT. }{KCAl'rrGMTIOX 


WEIGHT GAIKS 1!Y 
GUOIIPS 

(pounds) 

TOTAI, 

KUMIiEIt 

l-EKGTH OK 

UADOU 

(nouns) 

DYSTOCIA 

HI,OOD PUESSURE 
VARIATION 

20 MM. OR OVER 

0- 4 P 

M 

39 

0.9 

4 or 21% 

1 or 20.8% 

12 

3.8 

0 or 0% 

1 or 8.3% 

!) P 

M 

17 


2 or 11.7% 

1 or 5.8% 

21 


0 or 0% 


]0-14 P 

37 

7.4 

2 or .5.4% 

2 or 5.4% 

50 

4.38 

1 or 1.7% 

4 or 7.1% 

P 

39 

7.94 

5 or 12.8% 

4 or 10.2% 

48 

4.05 

2 or 4.1% 

4 or 8.3% 

20-24 P 

M 

31 

7.77 

9 or 29.2% 

3 or 9.0% 

17 

4.37 

1 or 5.8% 

2 or 11.7% 

25-29 P 

M 

9 

8.00 

3 or 33.3% 

1 or 11.1% 

10 

7.13 

1 or 10% 

1 or 10% 

30-.'^4 P 

M 

*> 

• » 


0 

1 or 33.3% 

1 


0 

- 

35-39 P 

1 4 



2 or 50% 

1 1 

8.5 1 

1 or 100% 1 

- 


Summary and Conclusions 

Fi’oni tliose figui-es, of eourse, we eaji clivnw do defiDite. conclusions, we can 
just infei’ with a definite question mark as to what exactlj" is the controlling 
factor and why it is that these labors were so short. When we realize that the 
average labor as given by DcLee^ is 38 hours for primiparas, 12i^ for multi- 
paras, and 27 hours for elderly primiparas, and by Bock' as 38 hours for 
primiparas and 32 hours for multiparas, and yet ours are so much shorter, 
we begin to wonder if the regimen as described is not responsible for this 
happy situation. This means definite lessening of pain; less sedation than in 
the prolonged labor; less trauma to the baby; less supportive treatment; and 
less effort for the obstetrician and hosi^ital personnel. In many of these 
l)atients, the progress is so rapid that sedation is not possible, except nitrous- 
oxide in the latter part of the second stage. Delivery in these cases was in no 
way forced. These accouchments were all handled conservatively, the only 
"radical” thing being outlet forceps and episiotomy. No patient was allowed 
to stay in labor unduly long, but no case was delivered before the proper time. 
AIL cases were delivered under ga.s-oxygen or gas-oxygen-ether anesthesia, except 
the cervical dystocias which were given a single’ injection caudal or low spinal 
anesthetic and delivery completed in each instance with ease. The fact of 
lessened analgesia gives us a very satisfying incidence of asphyxia neonatorum. 

These statistics, under this plan of prenatal care, are presented merely as 
an interesting observation. We realize, of course, that many men do use many 
parts of this treatment for the established "toxic,” but there are many others 
who totally ignore what we consider the earliest evidences of toxemia, namely, 
fluid retention. It is strongly felt that continued marked retention invites 
disaster, and neglect of the factors here under discussion invite obstetric diffieu- 
ties that require time and worry and difficult procedures to overcome. 

























































Kot nilHAN* : 


\vi:i(;ht ('ontkoi., and I'l.rin liALANn*: 


\Vc lijivc ]u-i'Kt>nUMl .125 cnsrs in Avltit-h, in (•(injunction with a n'jiiinen 
Iircvionsly (l(>scrihc<i, the lenirfh of lahor has l)e(*n inarlcedly (Icjcrcascd; tJu; in- 
ciilence of (iyslt^cia inarhcilly IcKscneil: and any Tcal toxic .stat(? totally ahsent, 
except in one i*ase of clironic nephritis which we do not helieve is in any way 
intiueneed hy this type of rcf^iinen. This ease was induced and is the only 
induction in the series. 'Phree severe easc.s of iiypertensive cardiovascular dis(^ase 
were decidedly improved and were unevi-nt fully delivered. It is believed that 
these results can he (('produced at will in the pati(‘nt who is willitijj: to cooperate, 
if a hi"h protein, iiiidi vitamin, atjd low carbohydrate diet is inslilut(;d. a very 
defuiite amount of exereisi* is inelmh'd. and tin* fluid balance is projierly main- 
taittod. There was no mortalitv. 
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THERAPEUTIC ABORTION IN A GENERAL HOSPITAL- 

Walter T. Dannreutiier, IM.D., F.A.C.S., New York, N. Y. 

(From ihc Department of Gyneeolorjy, New Tori: J^ost-Graduaie Metlicxil School and nospiial, 

Columbia University) 

D uring the past few yeai’s, I have been called upon to assist officers of the 
Drug Division of the United States Food and Drug Administration in the 
preparation of evidence for the institution of legal action against the manu- 
facturers and distributors of abortifaeient pastes.’ It Avas essential to supply 
testimony which Avould emphasize the many dangers involved in the use of such 
pastes, and which Avould refute the various elaims made on the printed labels. 
In one instance, it was necessary to offer statistical data to controvert the state- 
ment that therapeutic abortions are frequently indicated, therefore all cases 
on which a therapeutic abortion had been done at the New York Post-Graduate 
Hospital during a ten-j^ear period were reviewed (Table I). 

Table I. Therapeutic Abortions During a Ten-Year Period at the New York Post- 

Graduate Hospital 


By the Director of the Gj’neeological Service 34 

By other gynecologists 39 

Bj' general surgeons 11 

Total 84 


It is perhaps natural that the majority of patients should gravitate to the 
Director of the Gjmeeologieal Service, Avho performed about 40 per cent of the 
abortions done. Before the publication of a recent paper by Cosgrove and 
Carter,^ in which onlj’’ four interruptions of pregnancies were reported in 67,000 
deliveries at the Margaret Hague Maternity Hospital, the number of our cases, 
84, and the incidence of our therapeutic abortions seemed creditably low. Both 
the extremely small number of induced abortions and the astonishingly few 
indications for the termination of pregnancies in the Margaret Hague Maternity 
came as a surprise to one who has conscientiously tried to regulate therapeutic 
abortions under his control to those conditions for which they are regarded as 
justified for the protection and prolongation of the mother’s life. In one of 
Cosgrove’s and Carter’s cases, abortion Avas done for hyperemesis gravidarum, 
and three others Avere for hypertension and nephritis. Realizing that the 
Margaret Hague Maternity is but an obstetric unit adjoining the Jersey City 
Medical Center, it might be assumed that the largest percentage of therapeutic 
abortions Avere performed in either the gynecologic or general surgical depart- 
ments, or both, but in a personal communication Doctor Cosgrove stated that this 
Avas not so. Despite making generous alloAvances for ultraconservatism, the dis- 
crepancy betAveen the statistics of a strictly maternity hospital and a general 

•Read before the New York Obstetrical Society, Nov. 13, 1945. 

54 




D/WNREUTHER: THERAPEUTIC ABORTION IN GENERAL HOSPITAL 


55 


hospital is so startling that it seemed desirable to scrutinize in some detail the 
same 84 cases at the New York Post-Graduate Hospital which I had utilized 
previously for expert testimony in the Federal Courts 

In selecting the material from which to compile this statistical evidence, 
all pediatric, orthopedic, dermatologic, and male patients were excluded, thus 
limiting the basis for the figures used to adult females (Table II) . 

It is apparent that, of the 84 induced abortions, 55, or more than one-half, 
were ward cases, which indicates that most of them were done on patients of 
loAv income levels. 


Table II 


Gynecologic and female surgical hospital admissions 29,516 

Therapeutic abortions 84 

New female adult admissions to all clinics exclusive of tlie Dermatological Clinic 172,552 
Therapeutic abortions — ward cases 55 


Table III 


Gynecologic admissions to hospital 4,871 

Therapeutic abortions by the Director of Service 34 

Therapeutic abortions by other gynecologists 39 


Total 73 

Per cent of therapeutic abortions in gynecologic hospital 
admissions (including 18 private patients) 

Surgical admissions to hospital (female) 

Therapeutic abortions by general surgeons 11 

(all private patients) 

Per cent of therapeutic abortions done on the surgical 
service by general surgeons 

Per cent of therapeutic abortions in 25,516 adult female hospital admissions 


1.49 

24,645^ 

0.04 

0.28 


Table III shows that 11 abortions were done by general surgeons and 18 by 
gynecologists, a total of 29, on semiprivate and private room patients. How- 
ever, a hospital rule pertaining to therapeutic abortions has been in effect for 
the past few years, which applies to all patients, regardless of their hospital 
status, and eveiy operator, and reads as follows: “In cases of therapeutic 
abortions the indications must be indorsed in writing by two members of the At- 
tending Staff of the New York Post-Graduate Hospital ; one shall Tie the operat- 
ing surgeon, and one a physician specializing in the condition necessitating the 
procedure, or a recognized specialist whose qualifications are acceptable to the 
Superintendent of the Hospital.” It must be admitted that, while the majority 
of these therapeutic abortions were done to preserve the mother’s health, to 
prolong her life, and to prevent serious and permanent injuiy, under the direc- 
tion of at least two licensed practitioners of medicine the life of the mother was 
not always threatened imminently. 

The inherent risk to the mother involved in a surgically clean and thorough 
therapeutic abortion, performed by a capable pelvic surgeon in a modern hospi- 
tal operating room, barring surgical accidents, is nil. Seventy-four of our pa- 
tients were operated on between the third and twelfth Aveeks of pregnancy, 
and the other ten between the thirteenth and eighteenth weeks. The average 
operating time Avas sixteen minutes, and there AA^as no maternal mortality in 
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the 84 cases. If if is fhe duty of the pi’ofc.ssion to save and conserve human 
life, and if as the old Eng^lish common law holds, the iinboj'n child, prior to 
quickeniip;, has no entity, then the phy.sieian’s conscience and judgment must 
dietafe which is enl.itled 1o greater consideration; the future life and health of 
the mother or the ])ossihle future life of a still non viable fetus. It may he con- 
ceded that the nonviahle fetus is entitled to the p 7 ’otection of its life potentialitie.s 
in normal eases, hut when such eonsei-valism seriously jeopai-di^es the life and 
health of an ali’eady ]ivi?ig human being, it is not unnatural that the laws of 
most States should recognize that lieen.scd i)hysieian.s mirst accept certain re- 
s])Onsihilitios, and establish their own ethical .standards on a .strictly medical 
basis. On the other hand, social problems and economic considerations should 
never influence a decision to t he slightc.st degree. 

There is a great difference betAveen the removal of all deterrents to the 
])ractice of therapeutic abortions and the interruption of pregnancy for .serious 
physical ailments under proper, honest, and strictly controlled medical super- 
vision. I would question the implication that a conscientious and well-qualified 
obstetrician or gAuieeologi.st should be stigmatized as a mere mechanic to carry 
out. the advice of a specialist in another field, just becau.se ])e may I’ely to a eei-- 
tain extent on the latter’s experience and opijiion. The deei.S’ion in each indi- 
A’idual case .should I'cst upon tlie eombiiied judgment of at least two physieian.s 
of Avide experience, but it is not unnatural that the opinion of the one aa’Iio is 
really expert in the treatment of the particular condition that constitutes fhe 
reason for the interference sliould carry con.siderable AAmight. The indications 
for the termination of pregnancy in our 84 cases are classified in Table H". 


TABIiK lA''. LNI)1CATI0X.S FOR Thkrapeutic Aroktio.v 


Cnrdiova.«cul!ir clisfeape 

20 

P.sychoiieurological disea.se.s 


Renal disease 

32 

Hyperthyroidism 

n 

Tuberculosis 

S 

Per.sistent liypcremcsis graA’idarum 

;3 

Miscellaneous 

IS 

Total 

8A 


All of our patients Avere AAdiite Avomen, the youngest being 19 years and tlie 
oldest 43 yeai-s of age. Thirteen patients had liad one or more previous therapeu- 
tic abortions. Bight patients had additional surgical procedures done simul- 
taneously AAuth the curettage or Auiginal hysterotomy. In only 15 instances Avas 
the abortion done for the patient’s first pregnancy, the other 69 all being multi- 
gravidas. 

Cardiovascular Disease. — In fifteen of the tAventy eases in Avhich cardio- 
vascular disease Avas the indication for therapeutic abortion (Table V), mitral 
stenosis Avith insufficiency aa^s the predominating feature, and all Avere classified 
as 2B or more severe by the eardiologi.st. One of these patients had a histoiy 
of several previous episodes of decompensation, tAvo had a concomitant aortic 
insufficiency Avith marked h.A^pertrophy, one had coexisting multiple fibroids, 
and another a large OAmrian cyst. Taa^ patients had serious hypertensive cardio- 
vascular disease, and one of them developed a progressive hyperemesis gravid- 
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Table V 


Mitral stenosis 15 

Hjqiertensive cardiovascular disease 2 

Congenital heart disease 1 

Heart disease rvith multiple complications 1 

Unclassified 1 


Total 20 


aiTini, whicli failed to improve under appropriate therapy. One patient witli 
congenital heart disease tvas classified as 2B, and another had marked cardiac 
arrhythmia with premature ventricular contractions, thyroid dysfunction, chole- 
cystitis, and secondary anemia. The details on the chart of one patient, aborted 
by a senior member of the attending .staff, now deceased and whose private 
records are not available for review, are incomplete, so that this case cannot be 
correctly evaluated. Ten of the twenty patients originated in the cardiac clinic, 
where all patients are seen by not one cardiologist, but several. 


Table VI. PsYcnoNEnnOLOoicAL Disease 


Dementia precox 

3 

!Mnniac depre.ssive p.syeliosis 

3 

Epilep.'sy 

4 

Neurosj'philis 

O 

Malignant brain tumor 

1 

Muscular dystrophy 

] 

Total 

14 


Psychoneurological Diseases , — The six cases of mental disease and the four 
epileptics (Table VI) had been diagnosed as such long before the interruption 
of pregiiane.y, and all fourteen patients were referred to the gynecologic service 
by a senior attending psychiatrist, neurologist, or neurosurgeon. One patient 
with neurosyphilis had bilateral optic atrophy and complete blindness. Another 
after two years of treatment, was still Wassermann fast and showed signs of 
mental deterioration. The patient with the malignant brain tumor had also had 
a previous resection of the eighth cranial nerve. 


Table VII. Renal Dlsea.se 


Chronic glomerular nephritis 

(i 

Solitarj' kidney 

3 

Nephrolithiasis 

2 

Pyelonephritis 

] 

Total 

12 


Penal Disease . — The .six cases of glomerular nephritis (Table VII) were all 
proved by laboratory tests and were .seen by consulting internists and urologists. 
One had an associated aortic stenosis, another had an independent hypertensive 
cardiovascular disease, and another had had four previous toxemias of preg- 
nancy. One patient with a solitary kidney had the other one removed three 
years previously for renal tuberculosis, and when referred for the abortion 
still had active pulmonary tuberculosis and a tuberculous colitis. Another, aged 
31 years, who had one living child, had had a nephrectomy for a large hj^dro- 
nephrosis tAvo years previously, and suddenly developed acute urinary obstruc- 
tion from a ureteral strictiu*e on the other side. The third, aged 34 years, who 
had three living children, had a nephrectomy for a contracted infected kidney 
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seeoiidai'y to iieplirolithiasis, and tJic roinaining kidney showed evidence of 
niaiked elironic nepliritis, as indicated by tJie blood eliemisliy, urine, and renal 
lunetion tesks.^ One patient with nephrolitliiasis was transferred four days 
after the abortion to tlie urological service for pyclotomy. The other one had hi- 
lateial lenal stones witli pyoneplirosis. Tlie patient with bilateral p 3 ’^elonephritis 
was 37 3 "ears old, a para ii, and became progressively worse instead of better 
despite prolonged treatment in the urological clinic. 

I'lihcrcidostis . — All eight ])atients, aborted because of tuberculosis, had active 
and far-advanced pulmonaiy tuberculosis, proved bj' x-ray examination, and 
five of them had grave complications (Table VIII). 

TahiiK VIlT. Tubkrcolosis 


Aflvancecl pulmonary t,ubfirculo.‘ji.s 3 

with tuberculous rhinitis, bur.'sitis, and urogonifal tuborculoHi.<? 1 

with empj'cma 1 

with pneumothorax 1 

Avith previous tlioracoplasty 1 

with duodenal ulcer and cholecy.'sliti.s 3 

Total g 


Thyroid Disease . — Therapeutic abortion was indicated in nine cases of 
thyroid disease. The patients classified as having severe hj’perthju’oidism had 
basal metabolic rates of plus 42, 32, and 24, respectively, and the second one 
had coexisting h.ypertensive cardiova.seular disea.se, with a blood pressure of 
190/112. One of the five patients with persistent hj’-perthjToidism after thy- 
roideetom}'- had been operated upon twice before, and when she entered the hospi- 
tal for a third thyroidectomj^ was found to be pi-egnant. The patient with car- 
cinoma of the thyroid had had a thj’roideetomy two vTars preAuously, which was 
followed one year later by a radical neck dissection for recurrent carcinoma in 
the cervical Ij’^mph nodes. 


Tabbe IX. Thyroid Di.sease 


Severe hyperthyroidism 3 

Persistent hyperthyroidism after previous thyroidectomy 5 

Carcinoma 1 

Total 9 

Table X 

Persistent hyperemesis gravidarum 3 


Two patients were aborted for uncontrollable hyperemesis gravidarum, but 
one had to be aborted a second time within two j’-ears (Table X). She Avas a 
gravida ii, with a histoiy of a severe toxemia of pregnancy before a delivery 
tAvo years before, and Avas treated in the hospital for thirteen days, Avhen she 
improved enough to be discharged. One Aveek later she Avas readmitted Avitli 
severe vomiting, a rise in blood nitrogen and uric acid, plus 3 acetone, plus 2 
diaeetic acid, and albuminuria, and was aborted after twelve days of ineffectual 
treatment. One year later the uterus AA^as emptied again for the same reasons. 
The second patient, a gravida i, para i, had had a difficult labor, and entered 
the hospital AAuth a severe hyperemesis, Avhieh became progressively Avorse after 
five days of treatment, complicated by a maniac depressive psychosis and sui- 
cidal tendencies. 
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Table XI. Miscellaneous 


Bunti’s disease with splenectomy 1 

Maternal blood dyscrasia with three previous abnormal babies 1 

Impetigo herpetiformis 1 

Acute rheumatoid arthritis 1 

Severe uncontrollable diabetes 2 

Chronic interstitial hepatitis 1 

Severe constitutional and metabolic impairment 1 

Postpartum psychosis after previous cesarean section for contracted pelvis 1 
Surgical complications ' 

Previous plastic repairs 2 

Pelvic peritonitis and ovarian cyst 2 

Ecctovaginal fistula and hyperthyroidism 1 

Therapeutic errors 

Malignancy of uterus 1 

Previous placenta previa 1 

Phlebitis 1 

Lumbosacral pathology 1 


Total 18 


The patient Avith Banti’s disease had a splenectomy and biopsy from the 
liver four years previously. She had recurring leucocytosis, fever, and gastric 
hemorrhages. 

A gravida iii, suffering from a recurring secondary anemia, had been de- 
livered by the same physician of three babies, all of whom Avere apparently born 
Avith erj'throblastosis, before the importance of the Eh blood factor Avas ap- 
preciated by obstetricians. The last one also had a marked jaundice and only 
27 per cent hemoglobin, requiring three transfusions. Despite liver and iron 
therapy the patient Avas stiU veiy anemic and Avas aborted at the seventh Aveek 
after she became pregnant again. 

The patient Avith impetigo herpetiformis was referred by Doctor George 
Miller Mac Kee, after having been seen by all the senior dermatologists at the 
Post-Graduate Hospital. Doctor Mac Kee is my authority for the statement 
that impetigo herpetifonnis is an extremely rare disease of mysterious origin, 
occurring only in pregnant Avomen. Not more than tAventy-fiA^e cases have been 
reported in the literature, and only three of them Avere in this country. The 
only ImoAvn treatment of any aA’^ail is prompt abortion, and, notAvithstanding 
the interference, about 85 per cent of the patients die. Our patient improved 
enough to leave the hospital six months after the abortion, but died of the disease 
about a year later. . 

The patient Avith acute rheumatoid arthritis Avas shoAAung progressive ad- 
vancement of the disease Avith erosions of the bones and a A^ery high blood sedi- 
mentation rate, and Avas under treatment Avith gold salts. 

Both diabetic patients had been under treatment for several years, and in 
both instances it Avas impossible to get the urine sugar or acetone free. The 
first one Avas 41 years of age and had three liAung children. The second had 
eclampsia Avith a deliA’^ery five years previously, and tAvo Aveeks later had to have 
a laparotomy, Avhieh Avas folloAved by acidosis and coma, Avith a blood carbon 
dioxide combining poAver of 27. All blood sugar readings for five years had been 
over 200. At the time of her admission for therapeutic abortion the urine 
shoAved sugar 4 plus, acetone 3 plus, and diacetic acid 2 plus, and the blood 
carbon dioxide combining poAver Avas 35. 

The patient Avith hepatitis had four pregnancies in the previous five years. 
She had had a recent eholeej’^steetomy and Avas seen in consultation Avith both a 
surgeon and an internist. 

A patient in a serious physical condition, Avith anemia and severe constitu- 
tional and metabolic impairment, avIio had had three previous pregnancies, AA^as 
aborted after consultation Avith an internist and another gynecologist. 
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A 37-.voar-o]d gj-avida ii, wJio developed a scvei'c anemia with each preg- 
nancy, both oi: wliich Averc Icianinaled by cesarean section for contracted pelvis, 
developed a postpartum 3)sychosis after the last one, and became pregnant again 
before it cleared ipi. 

Two patieids wei’o aboi'ted because of extensive plastic repairs. The first 
one was a gravida iii, avIio had developed a rectovagijial fistula aboA^e a complete 
perineal laceration. Tavo previous attempts at repair had been made el.seAV’here 
before I operated on her sncce.ssfully. Two years later .she AA^as aborted. The 
otlier Avoman Avas 40 years old, a graA'ida ii, and had also liad an extensive 
]Alastic repair for a complete laceivation, Avith amputation of the cervix. It i.s 
true that both ot t hc.se patients might IniA'c been alloAvcd to go to term and be 
dcliA'ered by cesarean section, but they both bad living children, and it .seemed 
uiiAvise to risk another breakdoAvn incidental to the circulatory changes during 
the last Avecks of pregnancy. 


Tavo patients AA'ore aborted incidentally during operations for extensiA'e 
])elvic agglutinations and large ovarian cysts. The fir.st one had three children, 
and had had a pinvious laparotomy. The third dcli\'ery, eighteen months be- 
fore, had been folloAved by acute pelvic peritonitis. Since then she had suf- 
fered from intense pelvic pain, Avliich foi* tlie last tAvo months had become almo.st 
unbearable. The abortion Avas done before a technically difficult laparotomy. 
The second patient Avas much like the first one, except tliat she had had tAvo 
preAuous laparotomie.s, including some .sort of uterine fi.xation. EAmeuation of 
the products of conception Avas difficult, and her pelvic adhesions and oAmrian, 
e.A'st had caused an intestinal ol)strucl ion. 

A patient Avith a fre.sh reetoA-aginal fistula and tliird degree perineal tear 
and hyperth.vroidism Avas aborted at the time of the jfiastic I'cpair, prior to her 
thyroidectomy. 

There AAmre four oases Avhieh may be charitably de.signaled as thei'ai)cutic 
errors. They Avere all performed before the days A\hen formal consultation Avas 
made mandatory. The fiivst patient aa^s 31 years- of age, and a gravida in. She 
had continuous bleeding after the birth of her last baby six months previously. 
Prom this histor.y, one might assume that the uterus Avas subinAmluted or har- 
bored some shreds of placenta. HoAveA^er, one of the senior general surgeons 
sent the patient into the hospital Avith a diagnosis of malignancy of the uterus, 
although he posted her operation as “therapeutic abortion, cui’ettage, and frozen 
section,” so he must have suspected the presence of the existing pregnancy. 
The pathologic report on the “curettage” shoAved a “fetus of the male sex 
and placenta.” The logic, ideas, and procedures involved in this case are be- 
yond my comprehension. 

In a second case, also done by a general surgeon, the indication for the abor- 
tion Avas giAmn as “prophylaxis as a health procedure because of nerA'ousness, 
after a scAmre toxemia and placenta previa AAuth her first pregnancy.” 

In a third case, also done by a general surgeon, the only indication seemed 
to be a loirg-stairding phlebitis of the leg Avith SAvellhrg, cyanosis, and varicose 
A-eins. 

In a fourth case, an abortion Avas done by a member of the gynecologic staff 
on the recommendation of an orthopedist, because of lumbosacral bone pathology. 
He should have InioAAm better. 


Occasional professional lapses as exemplified by the records of these last 
four cases are no longer possible, and haAm not been for some time. Ba^cu be- 
fore the adoption of the existing hospital rules pertaining to therapeutic abor- 
tions, practically all candidates for abortion Avere .seen not only by one eon- 
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sultant, but by several. Tlie review of tbe charts utilized in the preiiaration 
of this paper has been quite enlightening, and although some errors on the side 
of liberality may have been made, I believe that most of the patients were treated 
correctly. ' 

I am indebted to Doctor Henry P. "Wager for liis help in reviewing the ca.se records 
and compiling much of the data therefrom. 
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580 Park Avenue 

Discussion 

DR. CHAS. GORDON HEYD (bj' invitation). — The occasions upon which a goiter 
surgeon seeks aid and counsel from the Gynecological Department for the purpose of in- 
ducing a therapeutic abortion are fortunatelj’ veiy few. 

Continuing and persistent hyperthyroidism is a very disabling condition and occa- 
sionally lethal. The advent of pregiiancy in an individual with hyperthyroidism adds to 
the basal metaboli.sm of the motlier ttie additional increment of tlie basal metabolism of the 
child. This additional basal metabolic rate of the child may be sufficient to induce an acute 
thyroid crisis with death. Therefore, there are two types of individuals with hyperthyroidism 
that warrant a consideration of the question of the artificial termination of pregnancy: (a) 
the patient already pregnant, with an hyperthyroidism ; and (b) the postoperative hyper- 
thyroid patient who becomes pregnant. In the first group we liave come to certain definite 
conclusions. If the patient enters the hospital pregnant and with a well-defined hyper- 
thyroidism we do not request an interruption of pregnancy, as a therapeutic abortion in a 
patient with a continuing and higli hyperthyroidism may quite readily project that patient 
into an acute hj-perthyroid crisis. After a short preoperative preparation we perform a 
subtotal thyroid resection irrespective of the pregnancjq for, with the amelioration of tlie 
hyperthyroidism by surgical intervention, the pregnancy may be allowed to continue to term. 
The risks inherent in thyroid surgery in a pregnant woman are no greater, if not less, than 
the dangers attendant on an interruption of her pregnancy. It is a rather interesting thing 
that spontaneous miscarriage following a thyroid resection in the pregnant woman is unusu- 
ally rare and has occurred in our hands in only eleven consecutive cases. 

In the second group, the postoperative thyroid patient who becomes pregnant, we have 
an entirely different problem. Here, we have a patient who has recently had a subtotal 
resection of the thyroid gland for hyperthyroidism. "We believe that her future will be 
seriously endangered if she becomes pregnant within a year to eighteen months after her 
thyroid surgery, preferably not until two years have intervened between the thyroid surgery 
and her pregnancy. We are of the opinion that the continuation of pregnancy in this group 
carries with it a high incidence of recurrence of hyperthyroidism, one that is apt to be of 
more severe type than the original condition and inimical to the life and well-being of the 
mother. 

Therefore, speaking for myself alone, I have no hesitation in a.sking for the termination 
of pregnancy in a young woman who has had a severe hyperthyroidism and who becomes 
pregnant after her thyroid surgery within a year to eighteen months. The delay, after the 
cure of such a condition, of eighteen months to two years before attempting pregnancy does 
not diminish their procreative potentialities, but it insures a healthj'- mother and a much 
healthier offspring. 

DR. MORTmER D. SPEISER.— I would like to ask Dr. Heyd whether he has had 
any experience with thiouracil in the group of patients with recurrent hyperthyroidism. It 
is my impression that with this drug some of these patients with recurrent hyperthjToidism 
might be carried to term. 
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DK. HEY]), ])r. Spcincr brought up an jnlercsthig ciuertioji. Resection of tlie tliyroid 
is the onlj' means of permanently terminating hyperthyroidism. Thiouracil is capable of 
reducing a plus basal metabolism only as long as the patient takes the drug. It is, how-, 
ever, a dangerous drug, with 11 per cent toxic reaction and occasionally the cause of death 
by producing agranulocytosis. A pregnant woman with hyperthyroidism will not abort fol- 
lowing resection of the thyroid. Accordingly, if the patient with hyperthyroidism is preg- 
nant, we perform the thyroid surgery and let her continue her pregnancy. On the other 
hand, we urge the patient after a thyroid operation for hyperthj’roidism not to become preg- 
nono for a year to eighteen mouths on account of the liability of recurrent hyperthyroidism. 

DR, CHARLES A. POINDEXTER (by invitation). — Patients with organic cardio- 
vascular disease represent the large.st groujKs in Dr. D.annreuther’.s series. Our Cardiac Clinic 
at the New Y^ork Post-Graduate Hosi>ital is large. Quite naturally our census of rheumatic 
valvular discasp is also largo. To me these few cases seem to be quite small in number 
and represent an ultra-conservative attitude. We do not recommend abortion for cardiac 
patients unless we feel it is very nocessarj’. 

In diseases ofiier than cardiovascular, socio-economic factors are not so important, but, 
before making a ^■judgment, a cardiologist must look further than just the physical findings. 
Ho should know the conditions under which a patient must exist during the period of preg- 
nancy. A social service report, particularlj' of home conditions and the potentiality for 
adequate care is nece.ssary. The difference between excellent care at home as compared to 
climbing five or six flights of stairs .several times a day and the burden of cooking and 
caring for several other children is tremendous. Socio-economic factors are important in 
heart disease and too often in statistical studies these factors arc forgotten. 

I would like to make a plea for a thorough cardiac study of each patient in order 
to evaluate the patient’s cardiac status. It is a relatively simxde matter to carry out such a 
study. This does not mean just an electrocardiogram and fluoroscopic examination. It means 
an extremely competent history in which an effort is made to actually evaluate what the 
patient is able to do physically, and attempt to evaluate the reaction of the heart to increased 
work such as pregnancy brings on. Of course, the examination usually includes electrocardio- 
graphic and fluoroscopic studies. It also includes, needless to say, a thorough general physical 
examination. But, of the necessary studies, probabW the most important of all is to find 
out as best you can from the history exactly what the x>atient is able to do because, after all, 
that is the final test, and one cannot rely too much on the so-called functional tests which, in 
our experience, have been of little jnactical value. 

Of the cardiac patients we have seen, most listed in Dr. Dannreutlier ’s figures come 
under the classification of rheumatic heart disease with mitral stenosis. Mitral stenosis is a 
rather common heart lesion, particularly on the lower East Side, and it is a lesion which very 
often, most unfortunately, is not recognized. Therefore, I would like to remind you of a few 
simple diagnostic criteria, i.e., a presystolic or diastolic murmur, best heard at the apex of 
tho heart. (This murmur is easily missed if you do not listen at the exact apex.) Another 
finding, frequently forgotten, is that patients with mitral stenosis do not have very much 
cardiac enlargement. It is only when trouble develops due to chronic failure mitral stenosis 
that heart enlargement occurs. In the average case no enlargement is discovered unless a 
careful fluoroscopic examination is made, and then the enlargement may be limited to the 
left auricle, and yet these are the patients who may get into trouble by having sudden 
failure. 

There are one or two other factors that I would like to empha.size in connection with, 
mitral stenosis, based upon our experience. When there is evidence of potential right heart 
failure, anything which will decrease the depth of respiration is likely to precipitate cardiac 
failure even in a patient who has been well compensated, and the patient may die very 
quickly. This is not seen as frequently in obstetrics as preoperatively. However, I believe it 
happens quite often in the second stage of labor during the time that the uterus is emptied 
during delivery. With the sudden decrease in intra-abdominal pressure, the return flow of 
blood to the right heart is diminished, and the vital capacity is decreased at tlie same time. 
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We do not know much about what pregnancj' does to tlie future health and longevity 
of the cardiac patient. This iirobleni is ver}-- difScult to evaluate and, with more experience, 
I am becoming more and more conservative about trying to say what pregnancy is going to 
do to the woman with heart disease. If one thinks he is going to get cardiac failure, the 
initial pregnancy is going to be a very important factor in shortening the patient’s life. 
However, cardiac failure does not happen very often in pregnancy. In rheumatic heart 
disease, when failure does occur, I believe that pregnancy shortens the patient’s life. 

Statistical analyses dealing with morbidity and longevity are so technically difficult and 
fraught with so many variant errors, even with a seemingly adequate control group, that I 
believe we should be careful about personal observations made on a small series of cases. 

In regard to the question of the 14 deaths in the gi'oup of 840 patients with rheumatic 
heart disease, as referred to by Dr. Norton, I would say that I do not know. Our cardiac 
cases are a somewhat selected gi'oup, culled for the purpose of teaching. We have, there- 
fore, more of the advanced cases with severe valvular lesions. However, I do not think that 
14 deaths are an exceedingly high number for a group of 840 cardiacs over a period of six 
years. ■ Fourteen might die of the intercurrent failure anyway, but I think from our group 
of 1,200 patients, five therapeutic abortions would be far too small. 

I don’t see how anyone can divorce the socio-economic factors in the cardiac from this 
question of indications for abortion. I feel that it cannot honestly be done; it is too im- 
portant a factor to ignore. 

DE. EDWARD A. SCHUMANN_^(by invitation). — I was impressed in observing Dr. 
Dannreuther ’s statistics, when contrasting them with the statistics from the Margaret Hague 
Maternity Hospital, with the fact that these patients were admitted, not to an obstetrical 
institution, but to a general hospital. Therefore, they were viewed more from the stand- 
point of the coincident disease, such as hyperthyroidism and cardiac disease, as discussed by 
Dr. Poindexter, than the pregnancy itself. I make no doubt at all, with due respect to the 
essayist, that a number of these patients could have been carried through their pregnancy 
without undue disturbance rather than having abortions produced upon them, had they been 
originally admitted to a hospital such as Dr. Cosgrove’s, where every emphasis is placed on 
the retention of pregnancy rather than the mere coincident disease. Consequently I feel that 
a number of them would not have been aborted and probably would have lived through it. 

However, I am more and more impressed with the fact, and if you will pardon me, 
religious considerations aside, that we have been a little too much concerned with, let me 
say, the sanctity of pregnancy. Personally, in a member of my own family, if there was 
any consideration of disability or death from cardiac disease or hyperthyroidism or other 
indications, I would largely disregard an incipient pregnancy and have a small inconse- 
quential fetus removed without concern to myself or to my patient. I think we are apt 
to be too hyperconservative and think too greatly about the fetus. At any rate, in this 
series of interrupted pregnancies, 84 in 25,000 hospital admissions (many of them were not 
concerned with pregnancy at all and another group was beyond the child-bearing age). 
Nevertheless, I still feel that in a large number of admissions, 84 terminations of pregnancy 
are not to be considered at all, and I wish to express myself as being in entire accord with the 
Post-Graduate Hospital in the termination of pregnancy with the greatest freedom if there 
is any danger to the life of the patient from the retention of that pregnancy. 

DR. ROBERT A. MACKENZIE. — Dr. Dannreuther ’s essay has made clear that the 
indications for therapeutic abortion at the New York Post-Graduate Hospital have been most 
.carefully studied, and I share with Dr. Schumann the feeling of being in accord with Dr. 
Dannreuther ’s attitude and acts. It is my observation and belief, however, that in manj^ 
hospitals therapeutic abortion has been viewed in le.ss serious aspect, and the indications have 
not been as carefully considered before operation. Dr. Cosgrove’s recent significant contribu- 
tion to this topic. points to the same conclusion. 

It may be of interest to report here arrangements made at the Monmouth Memorial 
Hospital in Long Branch, New Jersey, to provide for therapeutic abortion in the occasional 
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case wJicro definite irrefutable indications are present, liut to eliminate the questionable cases 
where consultations to approve interference ofttimes. have been such in name only. The 
Medical Board of the ho.spital has created a ''Committee on Abortion.” There are three 
members; the Cliief of Stall' who presides as Chairman, and one member each from the 
medical and obstetric departments. Each member is appointed for one year. The Committee 
meets upon call of the Ciiairman when there is need to consider the facts in -a case to be 
presented by a iihysiciau who feels that abortion is necc.ssary. If not already a patient in 
the hospital, the candidate for the abortion is expected to bo in the hospital waiting room 
for questioning and examination. The decision of the Committee may be reserved until a 
l.iboialory test, or other information has been obtained, but must be given within twentv- 
four hours of tiiis time. Unanimous approval of the three members is required. Such ap- 
jiroval, if voted, is to be recorded on a ho.spiial chart before the pregnancy is interrupted. 
In the event that one of tiie members of the Committee wishes to present a case, his place 
is taken by another doctor selected from his department b^* the Chairman. 

The formation of such a board of review has .«cvcral advantages. It provides a meeting 
of minds with ojijiortunity for discu.«sion and decision upon the merits of each case. No 
physician is going to ask the Committee to consider a case which he has not carefully studied, 
nor about which he does not feel strongh'. No woman will consent to be taken to the hospital 
for possible examination and interrogation unless she desperately feels the need for help. 

In the tweh’e months preceding the establishment of this Committee, eight therapeutic 
abortions were performed. There have been no induced abortions in the nine months since 
the Committee has functioned. Two case.s of early pregnancy with comjilicating condition.s 
have been presented for study. In each ca.se it was decided not to recommend interference. 

DB. GEOEGE H. EYDEE. — Are we to limit therapeutic abortions to medical indica- 
tions only? Sliall we disregard entirely economic conditions? Are we to sanction therapeutic 
abortions solely for saving the lives of women at the time or shall we take into considera- 
tion their future health also? 

"What about hard-working women in poor health, with little money, who already have 
five or six children? Often we know that they do not have the strength to go through an- 
other pregnancy and to take care of the new babies in addition to the children at home. Shall 
wo force them to go through additional pregnancies simply because we think that they will 
not die in childbirth? 

In the Margaret Hague Hospital in Jersey City, with hut four tlierapeutic abortions 
among seventy thousand pregnant women, it .seems that the plea of such women must have 
been disregarded. 

DE. HAEEY AEANOW.— I have come to the conclusion that, on this question, after 
all, we are swayed by sentiment and that with all this dl.^cussion no one is convinced in the 
end. As Dr. Schumann brought out, sentiment plays a role. For example, if a patient was 
threatened with illness or death if pregnancy progressed, I would permit her to have an abor- 
tion, whether the fetus was important or not, and whether the pregnane}- had advanced to 
the second, third, fourth, or sixth month. I may be wrong in that, but after an obstetric 
practice of about thirty-five years I do not feel I myself am competent enough to decide 
whether the heart will stand labor, or whether a patient with tuberculosis or thyroid disease 
is going to get worse. I take it for granted that the man who ad^-ises me is hone.st and 
sincere and, while I can reserve deci.sion, I am swayed by the opinion of the consultant most 
of the time. 

DE. E. EVEEETT BUNZEL. — Discussing therapeutic abortion in a general hospital, I 
believe that this calls for an answer to two questions: What is therapeutic abortion? Bliat 
is a general hospital? Therapeutic abortion, in my opinion, is one in which termination of 
pregnancy is indicated to prevent the advance of disease or where there is a threat to the life 
of the expectant mother. A general hospital includes an obstetric division, -which tlie Post- 
Graduate Hospital does not have. 

I would like to know if there are any statistics of the number of patients admitted to 
this hospital who were refused therapeutic abortion once they were admitted. It seem.s to 
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ino that an obstetric opinion would be verj* essential, in addition to the opinion of a general 
medical man and a g.>mccologist. I have seen many patients with cardiac disease, particularl.y 
of the rheumatic tj’pe, who have been referred by outside agencies with a recommendation 
that therapeutic abortion be done. Granted that there is a history of rheumatic heart disease 
and that the patient shows evidence of mitral stenosis, how do you determine, as the essayist 
brought out so well, whether this particular patient is one who deserved emptying of the 
uterus? It seems to me that in most of the instances where there is an element of doubt, and 
certainly that exists in at least 50 per cent of patients admitted to a prenatal clinic, such 
patients should bo admitted to the hospital for observation and study to determine the cardiac 
reserve. 

I agree with Dr. Dannrouther that one of the most important things is the liistory which 
wo get in these cases and I for one wish to go on record as saying that I am perfectly willing 
to recommend therapeutic abortion in a patient with rheumatic heart disea.se if there is a 
history of a period of decompensation within one year prior to tlie onset of pregnancy. You 
can be almost sure that as the pregnancy' progresses, and ns this living tumor increases in 
size and produces pressure on the diaphragm, with a decreasing amount of thoracic space 
available for respiratoiy use, that the patient will become more and more dyspneic, cj'anotic, 
ajid orthopneic. She is much more apt to experience greater difficult}' as pregnancy advances, 
unlike tuberculosis where tlie lesion is not much increased, if at all, during the course of 
pregnancy. 

I believe that electrocardiograpliic tracings are essential, that the two-meter plate is 
important, as well as determination of kidney function. 

In the cases that were aborted at the Post-Graduate Ho.spital nothing was said about 
the method of interruption; nor the time wlien the pregnancy was interrupted. Nothing was 
said as to how many patients wore subject to hysterotomy and sterilization when the condition 
was so far advanced that it was thouglit these patients should never again become pregnant; 
whetlier the patient was able or willing to use contraceptive devices. Tliere were four cases 
in which pregnancy was interrupted because of a history of epilepsy. I don’t know just 
why epilepsy should constitute an indication for therapeutic abortion. The neurologists are 
very much at odds as to whether that is a hereditary disease. They admit that during preg- 
nancy a patient with epilepsy is far better thaii before, but that the epileptic seizures will 
recur following pregnancy. Interruption of pregnancy does not cure epilepsy. 

So far as the thyroid operations that Dr. Heyd referred to, I agree with him absolutely. 
We have had several cases in which partial or total thyroidectomy was done in the early part 
of pregnancy and I know of only one instance in which spontaneous abortion followed thy- 
roidectomy. We do not know that this particular patient would or would not liave aborted 
anyway. Certainly the weight of evidence would be in favor of assuming that the thyroidec- 
tomy was not responsible for the so-called miscarriage which occurred following the op- 
eration. 

DR. DANNREUTHER (Closing). — I would like to emphasize tliat, when I originally 
compiled the statistical data, it was done only to secure the figures indicating the frequency 
of therapeutic abortions during a ten-year period. Although no charts were inspected or 
reviewed, the total number of cases, 84, seemed creditably small. Perhaps it was higlier than 
it should have been. In this group of cases, mjiny of tlie abortions were done before the 
adoption of the existing hospital rules, and possibly some of them would be refused today. 

Personally, I have seen a larger percentage of the candidates for therapeutic abortion 
since these rules have been in effect than I did previously. However, I cannot tell Doctor 
Bunzel how many patients v/ere refused a therapeutic abortion, and know of no way whereby 
such information could be secured from the record room. It would also seem an almost im- 
possible task to prove exactly to what extent a therapeutic abortion contributes to the pro- 
longation of life expectancy. It would be wrong to contend that a therapeutic abortion can 
cure epilepsy or a brain tumor or any other disease, and I had no intention of implying any 
such thing. But it may protect the health and lengthen the life of many patients whose ex- 
istence might otherwise be much more distressing. 



INTERPEETATION OP THE PATHOGENESIS OF PELVIC INFECTION 
AS DETERMINED BY CORNUAL RESECTION- 

Henry C. Palic, M.D., F.A.C.S,, Ne\y York, N, Y, 

TT IS generally accepted that tlie primaiy infecting organism in most cases of 
1 salpingitis has been the gonoeoeens, in spite of the fact that at operation 
cultures of the tubes are either sterile or reveal other organisms. This raises 
the following questions ; 

^ 1. Does tlie gonococcus prepare the tube for infection by other organisms, 
or is a tube infected Avith tlie gonococcus more susceptible to secondary in- 
vasion? 

2. Does the gonoeoeeus disappear from tlie tube ivlien these secondarj’- in- 
vaders appear, or are they present but overgrown by other organisms? 

3. Hoav did these secondaiy invaders roacli the tube? 

These are the questions that troulile the student of pelvic inflammatory 
disease. Before they can be ansAvered certain fundamental limitations in the 
present knoAvledge of the bacteriologj’- and immunology of gonococcus must be 
j’evieAA’'ed. 

A. Cohn and I. Grunstein,^ in their discussion of the cultural methods of 
diagnosing gonorrheal infection, state: "little is knoAvn of the actual facts 
interfering Avith the accurac}'- of the bacteriologic methods, although various 
explanations have been adAmnced.” One vieAV stressed by the Gonococcus 
Research Unit emphasizes the fact that biologic changes in tlie infected tissues 
and their resulting action on the organisms may cause anatomic or immunologic 
reactions whicli decrease the number and viability of the gonococci. 

Other investigators (Van Slyke, C. J. Thayer, J. Dunvard, and J. P. 
Mahoney)^ believe tliat the limitations of the culture diagnosis is due cliiefl}^ 
to a lack of sensitivity of our present culture media. "Experimental evidence 
indicates that a minimal number of Auable organisms must be present before a 
culture can be obtained. With the available culture media this medium repre- 
sents a very large numlDer of organisms. The ideal medium AA'ould be one sensi- 
tive enough, to promote groAvtb AAdien a single viable organism is present in the 
pus specimen.’’ 

The fact that the gonococcus, when confined in a closed space like the tube 
soon dies, Avhereas when it is contained in the cervix Avhere it has unrestrained 
secretions retains its virulence for a long time, has been accepted bj’’ most au- 
thorities. 

Yet Curtis® states that "combined laboratory study and clinical expenence 
formerly led me to the deduction that gonorrheal infections of the cervix are 
unusually persistent. This belief appears to require some modification. Con- 
sort re-infection accounts for more of these cases than Avere evident in my earlier 
experience, and Gram negative diplococci, other than the gonococcus, have 
gradually been found to occupy a someAvhat more important role in the bac- 
teriology of chronic endocervicitis.’’ 

‘Presented to the Obstetrical Society of Philadelphia, Nov. 1, 1945. 
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Olio attack of gonorrhea in the cervix does not set up any immunity. There 
may, however, be an acquired local immunity against a certain strain of gono- 
cocci with which the patient and her consort are persistentty infected. As a 
result, the patient does not develop the symptoms of an acute infection every 
time she comes in' contact vdth this particular strain. Does this- same local im- 
munity hold in the tiilie? This is very doubtful, because it would appear that 
in the tube, with the disappearance of symptoms, the gonococci die ; and, as there 
is no natural immunity against the gonococcus, when a reinfection takes place 
from the cervix along the endometrium to the tube, it is practically the same as' 
if a new infection set in. 

It has long been known that gonococci as well as streptococci may remain 
dormant in the cervix for yeai’s. Curtis'* has shoivn that approximately 30 per 
cent of all patients ■with chronic purulent leueorrhea are carriers of virulent 
streptococci. 

Any attempt to study the bacteriology of the infected tubes must of neces- 
sity take into consideration the fact that todaj’- it is unusual to operate on 
any patient during her period of active disease. It is customary to wait until 
the temperature and blood count have been normal for at least two weeks. As a 
result, the acute process has almost ahvays subsided and the operation takes 
place on tubes in the suliacute or chronic state. 

A further complication to enter the held of the bacteriology of the infected 
tube is the inhibiting effect on the growth of the gonococcus and other organisms 
by the normal antibodies produced in the tissues, the sulfonamides and penicillin. 

The fate of the gonococcus in the tube has long been under discussion. If 
the gonococcus invades the wall of the tube, does it reproduce in the wall of the 
tube as a gonococcus, or does it change its morphology and no longer appear as 
a diplococcus, as suggested by Casper.® With the advent of other organisms 
in the tube does the gonococcus disappear or do these other organisms, strepto- 
cocci, staphylococci, etc., so completely overgrow the gonococcus that the latter 
cannot be isolated from the infected tube ? 

The bacteriology of tlie infected tube has been studied in many gyne- 
cologic clinics and there lias been an almost unanimity of opinion that or- 
ganisms (gonococci, streptococci, -staphylococci, etc.) cannot be cultured from 
the infected tubes in any large percentage of cases if one waits two weeks after, 
(he temperature has subsided. 

Curtis® found that, in cultures made from over 200 thoroughty ground 
Fallopian tubes, it was rarely possible to obtain the gonococcus longer tlian two 
weeks after the disappearance of fever and leucocj^osis. Studdiford, Casper, 
and Scadron," found organisms identified as gonococci in the tubes of 66.6 per 
cent of 24 ca.ses of salpingitis investigated bacteriologically, in spite of the fact 
that none of them were in the acute stage of the disease. Slost of the patients 
had been afebrile for two weeks. Cohn and Grunstein* examined the operative 
matei’ial of 19 patients from Belle’vme Hospital. Bacteilologic material for 
smeai-s and cultures were taken from 14 inflamed Fallopian tubes, seven ovaries, 
two uterine cavities, and from a ruptured tuboovarian abscess. After surgical 
removal, the different oz-gans were opened, and any exudate present on the sur- 
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lace of the duicous Diembrane Avas taken up by a sterile swab Avliich was immersed 
HI peptone AYater, TJie mucous membrane Avas tlicn scraped Avitli a sterile Imife 
ni order to obtain exudate from the deeper layers of the inflamed tissue. In 
.some cases pieces of; tissue Avere excised, immersed in peptone AAmter, and ground 
up in a mortar before final inoculation into culture media. All of this operative 
material yielded negative bacteriologic findings. 

A stud}'' of the bacteriology of infected tubes Avas undertaken at Harlem 
and Beth Israel Ho.spital. , At fir.st only the cornual i^ortions of the tubes re- 
moA'od at operation Averc used for culture. These cultures Avere almost alAAmys 
sterile and histologic examination of the tissue remoA’^cd at operation frequently 
shoAved no pathologic change. As a result, for this study tubes AA'ere removed in 
toto and subjected to smears and tissue cultures. 

The Technique Used for CnUuring Tubes*' (Beth Israel TIo.spital). — The 
surgeon removed the specimen (the uterus AAuth tubes and OAmries), and placed 
them in a sterile specimen .jar. The technician, AA'ith sterilized instruments, 
separated the tubes from the ovaries and uterus and placed each tube in a sterile 
Petri dish and opened the tube longitudinally Avith sterile scissors. The lining 
of the tube Avas then scraped Avith a strong loop or wooden applicator. Cultures 
Avei'e then made on chocolate agar plates and a smear taken for study. A por- 
tion of the proximal and distal part of the tube Avas excised and placed in sepa- 
rate Petri dishes to be used for tissue culture. The specimens Avere then carried 
to the laboratory and cultured on different media. 

In the laboratorj’’ the slide AA'as stained (gram’s technique) and examined 
microseopieallJ^ Each of the remaining parts of the tube Avere scraped thor- 
oughly AAutli a loop and cultured on chocolate agar, endo-agar, blood agar and 
Fortner plates (for anaerobes) . The tissue particles Avere taken from the Petri 
dishes and placed in a fluid media such as thioglycollate, plain broth, and pro- 
teose peptone. All media Avere placed in a 37° C. incubator and the chocolate agar- 
plates AA^ere put in a 20 per cent COo atmosphere. After tAventy-four hours all 
media Avere checked. Those Avith " groAvth AA^ere smeared and subcultured. 
Proteose peptone cultures AA^ere transplanted to chocolate plates, even if no 
Auable groAvth aa^s present. All media AA^ere observed as follows: endo-plates 
for forty-eight hours, chocolate agar aird airaerobic plates for three days. The 
tissue in proteose broth AAms kept eight days and subcrrltured again for final ex- 
amination. All positive cultures Avere subcultured for isolation and final de- 
tenninatiorr. 

In the first series 140 eases Avere studied, 108 eases gave negative cultures, 

5 cases Avere contaminated, and 27 eases gave positive cultures. These Avere as 
folloAvs; Salmonella typhi murni/ni, 2, Streptococcus hemolyticus, 6, Bacterium 
coli, 6, Streptococcus viridans, 11, Bacten'ium lactis aerogenes, 1, Micrococcus 
gonorrhoeae, 2. 

■ A second and independent bacteriologic study AA'as then undertaken in the 
bacteriologic department of Harlem Hospital. 

Technique Employed in the Bacteriologic Study of the Fallopian Tuhe.^-^ 
As soon as the portion of the tube was brought to the laboratory it Avas placed in 
a sterile Petri dish. The mucous membrane Avas exposed and scraped Avith a 


*This -work was aided by a grant from the Greater New York Fund. 

tThis work was aided by a grant from the Gynecologic fund of Beth Israel Hospital, 
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strong wire loop and tlie material cultured. Pieces of the tissue were also cul- 
tured. All material was placed on the following media : 

1. Blood agar 

2. Thioglycollate brotli (Brewer) 

3. Brewer’s anaerobic agar 

4. Proteose No. 3 agar with liemoglobin and plasma enrichment — 
plasmahem agar. 

A smear was also prepared from the scrapings of the tissue. This was 
stained by means of Gram’s technique. The presence or absence of micro- 
organisms and pus cells was recorded. 

The blood agar plate, thioglycollate broth, and Brewer’s anaerobic plate 
were placed in the incubator at 37° C. The plasmahem plate was placed into a 
10 per cent COg atmosphere, incubated at 37° C. for thirty-six to forty-eight 
hours, and then examined for gonococci. Suspicious colonies were subeultured 
for purity and then examined for gonococcal, physiologic, and morphologic, 
properties. 

A Gram negative diploeoccus was recognized as a gonococcus by its: 

1. Typical colony formation 

2. Failure to grow at room temperature 

3. Ability to ferment dextrose and not maltose. 

The blood agar plate and Brewer’s anaerobic plate were examined daily 
for four daj^s and the thioglycollate broth for ten days. Obviously as growth 
was visible, the usual baeteriologic procedures were used for the isolation and 
identification of microorganisms found. 

In this second series 76 cases were studied 

Sixty-four cases gave negative cultures. 

Twelve cases gave positive cultures. 


The positive cultures were as follows : 

Staphylococcus aureus hemolyticus 6 

Staphylococcus albus 1 

(Microaerophilic) gram negative bacillus 1 

Nonhemolytic Streptococcus 1 

Gram negative diploeoccus not gonococcus 1 

Gonococcus 2 


In no instance were microorganisms demonstrable on smears, although tlie 
smear on four occasions showed 2 and 3 plus pus. These two studies verify" 
the findings of Curtis,® that, when the acute sjunptoms subside, organisms which 
can be cultured have disappeared from the tube. If this is true, then how does 
the second, third, or fourth attack of salpingitis occur? Is it a lighting up of a 
latent or dormant infection in the wall of the tube which cannot be demonstrated 
by our present baeteriologic methods, or is it a new infection from without the 
tube (i.e., male carriers, cervix, etc.) ? 

For the past eight years it has been the custom at Harlem Hospital not to 
remove pus tubes. The tubes were only removed when the ovary was involved 
(tuboovarian abscess or ovarian abscess). Instead, the continuity of the tube, 
uterus, and cervix was broken by resecting the cornual end of the tube and 
leaving the rest of the tube in situ. The reason for this procedure Avas that, as 
demonstrable organisms had disappeared from the tube after the temperature 
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had been normal for two weeks the tube could not reinfect itself, but was infected 
from without tlirougli the cervix and uterus. Whether tliis occurred from an 
infected consort or an infected cervix did not matter. 

If tills concept is true, then leaving in the infected tube and breaking' its 
continuity with the cervix should prevent reinfection of tlie tube. If, however, 
this concept is not true and reinfection of the tube occurred as a ^'lighting up" 
of a latent or dormant infection in the wall of the tube, then breaking the con- 
tinuity of the tube with the cervix .should not prevent attacks of recurrent sal- 
pingitis. 

Cornual resection^®'^^ has been carried out in over 1,000 cases with a follow- 
up of over eight years, and in no instance have ive seen or heard of a reinfection 
occurring in any of these resected tubes. Since all the patients in Harlem Hos- 
pital are indigent patients, the}’-, of necessity, ivhen side, must reapply to Harlem 
Hospital or to some other City Hospital for admission. None of these cases have 
been readmitted to Harlem Hospital -\rith a recurrence of tlie salpingitis. We 
have not heard of any of these eases being admitted to any other liospital for 
treatment for pelvic inflammatorj'- disease after cornual resection. We have, 
however, had an opportunity to reoperate on six of these patients -svho subse- 
quently developed fibroids or ovarian ey.sts as a complication. In all of these 
eases the tubes were removed at the second operation for study. In no instance 
•were we able to demonstrate in these tubes, removed nine or more months after 
the cornual resection, any histologic evidence of acute or chronic inflammatory 
disease. 

This brings us back to our original questions : 

1. Does the gonococcus prepare the tube for infection by other organisms, 
or is a tube infected with the gonococcus more susceptible to secondary in- 
vasion? 

2. Does the gonococcus disappear from the tube when these secondary 
invaders appear, or are they present but overgrown by other organisms? 

3. How did these secondary invaders reach the tube? 

There is no doubt from the material studied in the Harlem Hospital 
Out-Patient-Department that the primary infecting organism in most cases was 
the gonococcus. Patients entering the hospital in their primary attacks of sal- 
pingitis demonstrate by smear and culture the gonococcus from the cervix in a 
fairly high percentage of cases. Primary streptococcus or staphylococcus infec- 
tion of the tube may occur, but is infrequent. 

It is e-vident from this study and those of a majority of other observers 
that in patients who have had frequent attaclcs of salpingitis, the gonococcus had 
disappeared from the tube, and other organisms have replaced them. There is 
no question from bacteriologic and pathologic studies that these secondary in- 
vading organisms play a prominent role in pelvic inflammatory disease. 

It would therefore appear that the gonococcus is either overgrown or re- 
placed by these other organisms. As primary streptococcus and staphylococcus, 
etc., infection of the tube is infrequent, and as these organisms play such a 
prominent role in pelvic inflammatory disease, is it not probable that the tube 
infected with the gonococcus is more susceptible to these secondary invaders? 
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It has long been generally accepted that the gonococcus ascends from the 
cervix through the cavity of the uterus to attack the tubes from within 
(luminal infection), whereas the streptococcus and staphylococcus are presumed 
to go by way of the lymphatics and attack the tubes from without (mural 
infection) . 

Is the gonococcus the only . organism that attacks the tubes from within? 
Is it not probable that when circumstances are appropriate — ^low resistance, 
endometrial reaction, instrumentation, etc. — ^the streptococci and staphylococci, 
which are present in the crevices of a great many women, enter the uterus and 
thus gain access to the tubes ? This probably is true in spite of the fact that it has 
long been taught that the streptococcus and staphylococcus are lymphatic or- 
ganisms and extend through the broad ligaments to the wall of the tube and pro- 
duced a perisalpingitis. Primary luminal streptococcus, staphylococcus, and coli 
bacillus infections of the tube usually produce a generalized peritonitis (Falk 
and Bliniek),^^ although one must admit the possibility of a low-grade primary 
infection without peritonitis. Black-SchalfeF^ studied the tubes removed 
from 50 patients at varying intervals during clinically normal puerperia. In 
19 cases he found acute salpingitis. The mucosa of the tubes was the stratum 
most prominently involved. In those tubes which showed the most advanced 
lesions, aggregates of polynuclear leucocytes were seen in the edematous hyper- 
plastic muscularis and subserosa. In no case was the peritoneum involved. 
Since the inflammation probably spread along the endometrium to the mucosa 
of the tubes, he assumes that an unrecognized postpartum endometritis must 
have existed. 

In patients who have had recent attacks of recurrent salpingitis, Ave have 
been able to demonstrate in sections of the fundus of the uterus evidence of re- 
cent inflammation, leucocytic infiltration, etc. Bell^^ stated that many of his 
eases of chronic salpingo-oophoritis were associated Avith chronic infection of 
the fundus of the uterus. Beck, quoted by Polak,^® stated that a microscopic 
study showed that infection from the tubes spreads into the mucularis of the 
uterus to a considerable extent. 

It is our belief that this infection, Avhether gonorrheal, streptococcal, or 
staphylococcal, did not come from the tube to the fundus of the uterus, but that 
the infection began at the cervix, extended upAvard to the fundus of the uterus 
and then outAvard to the lumen of the tubes. If this is not true, hoAV else can we 
explain the absolute disappearance of the infection in the tube on performing a 
cornual resection. If the tubes reinfect themselves, why did we not have a single 
case of recurrent salpingitis Avith fever in a patient on whom the only procedure 
Avas a resection of the infected tube from the cornua of the uterus, thus breaking 
its continuity Avith the cervix. 

Conclusions 

1. The fact that the gonococcus is the infecting organism in most cases of 
primary salpingitis is accepted. 

2. The question as to whether the gonococcus prepares the tube for subse- 
quent infection by other organisms is discussed. 

3. The fact that the streptococcus, staphylococcus, and other organisms may 
ascend through the uterus to the tubes is discussed. 
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4. Tile recoveiy of organisms— gonococci, streptococci, and staphylococci — 
from infected tubes is infrequent. 

5. Cornual resection prevents reinfection of the tubes. 
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Discussion 

DR. EDWARD A. SCHUMANN. — This essay opens a wide field for discussion, aside 
from the specific questions Dr. Falk has asked and answered. 

Gynecologists are agreed that the gonococcus is the most common infectious agent in 
the causation of pyosalpingitis, and the modern conception of its subsequent fate in the tube 
has been well stated by tlie essayist. Gonorrhea is now generally considered to be a self- 
limited disease in both sexes, chronicity being somewhat doubtful except possibly (and only 
possibly) in the cervix. Residual lesions are, of course, common stricture and prostatic in- 
volvement in the male, agglutination of the tubal mucosa, and peritubal adhesion in the fe- 
male. However, the lighting up of a so-called latent gonorrheal infection seems to be an 
erroneous conception, it being much more probable that reinfection has occurred. The original 
work of Curtis has never been disproved and showed conclusively that the life of the gonococ- 
cus in the tube was comparatively short. 

Secondary infection by pyogenic bacteria frequently follows specific infection in various 
organs, the kidney, gall bladder, and tonsil being commonly so affected. 

To me the most interesting part of Dr. Falk’s paper was his statement, supported by 
a large number of case histories, that secondary and subsequent infections of the Fallopian 
tubes did not follow an initial healed salpingitis when the uterine cornua were resected and 
the tubal mucosa thus cut off from the uterine cavity. 

This would seem to prove, by simple clinical observation, that tubal infections travel 
along the endometrium and reach the tubes by the cornual passages and not by way of vascu- 
lar or lymph channels. 

The quoted work of Black-Schaffer is of great importance in this connection as has 
been stated. This author studied the tubes removed from 50 patients at various intervals 
during clinically normal puerperia. I assume that these specimens were mostly obtained 
after postpartum sterilization procedures, and in almost 40 per cent of these eases he found 
acute salpingitis, although in none of them was the peritoneum involved. This certainly 
seems to point to direct infection by continuity rather than a lymph- or blood-borne invasion. 

With regard to repeated attacks of salpingitis, it seems reasonable that there are 
either frank new infections by the gonococcus or that certain pyogenic bacteria, gaming 
access to the tubes via the uterine cavity, are able to develop readily among the debris of the 
original infection, since all tubes once the seat of a salpingitis reveal, upon close examina- 
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tioiij little crypts where the mucosal papillae have become agglutinated as well as certain 
areas of ischemia form tiny infarcts, together wdth areas of inhibited lymph flow, all of 
which form excellent fields for bacterial growth. 

DR. ROY W. MOHLER. — I have had occasion a number of times to do cornual resec- 
tions ■with about the same technique that Dr. Falk has described. I have observed very care- 
fully for a number of years four or five patients on whom I have done cornual resections. 
Each patient has been clinically well during the ■whole period of observation. The patients 
were girls who had recurrent pelvic infections. I was very anxious in these particular patients 
not to remove the ovaries. Against my better judgment in the first few cases, I did cornual 
resection, and my subsequent observations have indicated that the patients are clinically 
well. 


DR. FALK (Closing). — I was asked about the advantage of leaving the tube in situ. 
I would prefer to state the disadvantages of removing the tube. Every year we see at least 
a dozen patients with ovarian cysts whose tubes have been removed and in whom the ovarian 
blood supply has been interfered with. Intestinal injury is not an unusual complication of 
salpingectomy. Cornual resection is a simpler operation with fewer complications. 

Dr. Schumann’s question with regard to the demonstration of the gonococcus in the endo- 
metrium; to demonstrate the gonococcus in the endometrium it is necessary to remove the 
uterus during the primary acute attack which is not done today. Wertheim, however, did 
demonstrate the gonococcus on the endometrium about 40 years ago. In answer to Dr. Outer- 
bridge’s question, we have left in pus tubes ■with a diameter of four centimeters. The first 
case operated upon had pus tubes three centimeters in diameter. A cornual resection was per- 
formed and she left the hospital in two weeks, going back to work. We were able to follow 
her very carefully. The mass entirely disappeared. We are hoping to have one of these 
patients return as a sterility study. We are anxious to see if we can reimplant the uterine 
end of the tube into the cavity of the uterus and have a pregnancy result. We doubt it very 
much as the fimbriated end of the tube will probably be closed in most of the cases. 



THE CLINICAL DIAGNOSIS OP VARYING DEGREES OF UTERINE 

CONTRACTION RINGS- 


Heriman W. Johnson, M.D., P.A.C.S., Houston, Texas 

(From the Department of Obstetrics, Baylor University College of Medicine, and the 
Maternity Division of St. Joseph’s Infirmary) 

I T IS a great honor to be invited to present the first paper iinder the "C. E. 

Hannah Memorial Lectureship.” I fear that it will fall far short of being 
worth}'- of the founder of this society, the oustanding teacher, and the intimate 
friend of most of us present. Dr. Hannah was dynamic. He liked one to argue 
his point, right or wrong, with firm conviction. He also wanted one to be brief. 
I trust his soul will not be disquieted by this presentation. 

I have chosen the subject, "^The Clinical Diagnosis of Vaiying Degrees of 
Uterine Contraction Rings,” because Dr, Hannah was interested in contraction 
rings, and because delving in the subject has been very interesting to me. More- 
over, I am convinced that the delay in some otherwise normal labors is often 
caused by subclinical uterine rings. In two fomrer papers^’ = read before our 
State Society, various phases of the subject, especially etiology and treatment, 
have been discussed. While these papers did not offer any great contribution 
to the literature, they have stimulated interest in ring dystocia among some of 
our doctor friends, as will be seen from Table I. 


Table I. Incidence op Contraction Ring Dystocia as Deterjiined in Different 

Institutions 


Drs. Johnson and Johnston: 

10,000 Consecutive Cases 


Contraction Rings 

Incidence 1.26% (1 in SO Deliveries) 

St. Joseph’s Maternity: 

24,524 Consecutive Cases 

126 

Contraction Rings 

Incidence 0.39% (1 in 254 Deliveries) 

Memorial Hospital: 

10,461 Consecutive Cases 

97 

Contraction Rings 

Incidence 0.26% (1 in 402 Deliveries) 

28 


In this table it is noted that in our practice ring dystocia occurred once 
in every 80 deliveries; whereas at St. Joseph’s Maternity where most of our 
cases are delivered it occurred only once in every 254 deliveries; and at the 
Memorial Hospital it occurred once in every 402 deliveries. Obviously, these 
apparent differences in incidence of this complication of labor are not real but 
represent varying degrees of interest in or awareness of it. 

A few introductory remarks about uterine rings might be in order. The 
occurrence of a physiologic retraction or contraction ring at the junction of the 


‘Address presented under the C. R. Hannah Memorial Lectureship at the Sixteenth An- 
nual Meeting of the Texas Association of Obstetricians and Gynecologists, Nov. 17, lJ4o. 
Antonio, Texas. 
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upper and lower uterine segments is well established. Whether it forms during 
the last trimester, just before, or during labor, is stiU. a disputed question. 
Williams,® specimen of a seven months’ pregnancy shows the ring or ledge well 
defined. Beck’s^ drawings perfect the lower uterine segment and the physiologic 
ring as the first stage of labor progresses. 

Proceeding to the realm of pathologic rings, one is confronted by a maze 
of be-wildering terminologj'- and assumptions. Less confusion would result if 
the authors of our acceptable textbooks could agree on a standard nomen- 
clature, deleting or leaving in small type all duplications of terms. There are, 
according to them, retraction rings, contraction rings, and constriction rings. 
The student is told that the two former may be temporary or permanent, passable 
or impassable, reversible or irreversible. One author refers to Bandl’s ring 
as a progressing process of retraction at the site of the physiologic ring ; claims 
that the ring moves gradualty upward as the upper segment thickens; that the 
lower segment becomes markedly thimied, and it is in this segment that rupture 
of the uterus takes place ; and that this process occurs only in obstructed labors. 
DeLee and GreenhiU,® citing Rudolph as their authority, call the ring a con- 
striction ring because it is essentially a functional constriction which may occur 
at the external or internal os, at any level of the lower uterine segment, at the 
site of the physiologic ring, or at any level of the upper uterine segment. They 
use the same authority for claiming that constriction rings may be atavistic, 
representing segmentation of the uteinis — as found in Eodentia, Carnivora, and 
Ungulata; that the cause of the ring formation is unlmown, and that there is 
no evidence that early rupture of the membranes, bags, drugs, malposition, mal- 
presentation, or intrauterine manipulation are causative factors. 

The foregoing is confusing to medical students and doctors as well. With 
or without good obstetric authority, Staivdard Nomenclature of Diseases and 
Operations has taken the first step toward clarification. In those hospitals which 
have adopted the Standard Nomenclature, rings are now all contraction rings. 
The terminology used in this paper has been made statistically and otherwise 
to conform to Standard Nomenclature. In former papers the term Bandl’s 
retraction ring has been preferred, since (a) the term has quite general signifi- 
cance, and (b) in answering the question “is the constriction now present in the 
uterus due to constriction, contraction, or retraction of the muscle fibers?” it 
has been more natural to think of the constriction or ring as being due to a 
process of retraction. But in spite of our present-day confusion, we have good 
authority, in addition to our OAvn personal experience, to be convinced that rings 
occur in both obstructed and unobstructed labors and, when present, are always 
a formidable complication to the progress of labor. 

In the first group of eases, obstruction to the passage of the fetus causes 
development of the contraction ring, while in the second group the contraction 
ring causes obstruction to the passage of the fetus. In the first group the ring 
formation would be dependent on the degree of obstruction to labor. In the sec- 
ond group, and it is this group with which this paper is mostly concexmed, all 
cases might be divided by their clinical courses into mild and severe. The mild 
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cases would comprise all labors where other causes of dystocia could be elim- 
inated and which greatly exceeded the nonnal duration, but which terminated 
spontaneously or by simple delivery procedures under the lower limit of pro- 
longed labor, i.e., thirty hours. The severe eases would comprise labors which 
greatly exceeded thirty hours and terminated under surgical anesthesia by more 
involved delivery procedures. There are vaiying degrees of toxemia, placenta 
previa, premature separation of the placenta, et cetera. If contraction ring 
dystocia in unobstructed labor is an entity, it appears reasonable to suppose 
that it also might occur in varying degrees even down to a definitely sub-textbooh 
variety. 

In reviewing the literature up to 1935, Rudolph reported that in his 371 
collected cases the maternal mortality was 15 per cent; the fetal mortality, 46 
per cent; operative incidence, 97 per cent. In 1941 the writer reported 105 
cases of Bandl’s ring occurring during 7,339 labors in the practice of Johnson 
and Johnston. Operative interference was 100 per cent, maternal mortality nil, 
fetal mortality 4.7 per cent. It seems obvious that, in view of these great dis- 
crepancies, Rudolph collected from the literature the most severe and perliaps 
neglected eases. It is hoped that our eases were not neglected, and that de- 
livery was effected as early as circumstances warranted. His were the grave 
eases; oui’s the milder ones, but nevertheless offering a definite delay in the 
progress of labor, and susceptibility to the diagnosis of ring dystocia. It is 
these varying degrees of ring dystocia, or milder cases, which, if observed care- 
fully, cause one to become more ring conscious, with the result that the true 
cause of the unreasonable delay in labor is detected. I feel that anything tend- 
ing to popularize this concept will be of benefit by way of earlier interference, 
and thereby reduce maternal and fetal morfalities. 

My experience with ring dystocia is that the textbook Bandl’s ring must 
occur in obstructed labors, because it merely represents the ultimate result of 
the mechanics of expulsion in" a uterus which has gone all-out to empty itself 
against obstruction. But unobstructed labors are greatly in the majority, and 
in a small percentage of these ring dystocia develops. It is also apparent that 
the complication may develop at any time from the beginning of labor to very 
late in the first stage, or even during the second stage. No doubt some fcAV of 
us, in order to get a little football insurance for the game at 2:30 p.m., have 
ruptured the membranes at 8:00 a.m. Saturday in a normal case with 5 cm. 
cervical dilatation. Then, to our bitter disappointment, we not only had to miss 
the game, but also divine worship at 11 :00 a.m. Sunday morning. 

We cannot agree with Rudolph that early rupture of the membranes is not 
a predisposing factor in the development of uterine rings. It has happened too 
often in our cases to be ignored. In fact, where the membranes have ruptured 
before or early in labor, and subsequent cendcal dilatation has not kept pace 
with the frequency and severity of the uterine contractions, we have become 
suspicious of a developing ring, and often this suspicion has been warranted. 
But there is much to support Rudolph’s contention that temporary contraction 
rings are functional, for some of our severe cases have had subsequent labors 
without recurrence. Also, while deep .surgical anesthesia is required to relax 
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most rings, lesser degrees of anesthesia, good sedation, or adrenalin chloride 
may relex the milder forms. At least, relief is sometimes afforded by these 
milder measures. 

Apology is offered for being unable to present anything really new in the 
clinical diagnosis of ring dystocia. However, it may be worth while to refresh 
our minds on the cardinal sjonptoms and signs, and then to visualize these signs 
in the accompanying diagrams. For this purpose ring dystocia developing early 
in the first stage of labor is best suited. Manj’- of these patients give a history of 
the mother having had a long labor. (The mother always claims there were no 
good doctors in those days.) Also, not a few of these patients are introspective 
and have looked to the very last detail of good prenatal care. As a class, if there 
be such, they might be called hypertonic introverts. Labor starts quite nor- 
mally (Fig. 1) and then after a few hours, the complaints of the patient become 
urgent because of the colicky nature of the pains. Rectal examination (Fig. 2) 



Eig. 1. — Onset of labor in primipara at term. Head engaged, cervix ripe, membranes intact. 

Physiologic contraction ring present. 

satisfies the inexperienced that the complaints are not in accord with the prog- 
ress of labor and the patient is in for a good sound scolding. Even the pallor 
and the small beads of perspiration mean little or nothing to him. The ex- 
perienced physician, after such rectal examination, on the other hand, is con- 
scious of what is taking place and is moved to sympathy. Immediate relief 
is ordered along with words of understanding and encouragement. May I state 
here that the popular saying and belief, “the ceiwix will alivays dilate when the 
labor pains are adequate,” should be changed to “the cervix will altvays dilate 
when the labor pains are adequate hxit only very sloivly in unobstructed labors 
where a contraction Hng is forming or has formed” ■ - 

After a few hours of rest produced by sedation, the battle is on again, and 
as the hours pass the eoliclcy character of the pains increases, the patient holds 
her hands over the uterus because it has become sensitive and she wants to pro- 
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teet it from the hands of nurses and doctors, Slie may now show some signs 
of fatigue, and tlie urgency of another jicriod of rest becomes apparent. A 
vaginal examination may now siiow tlie station of the iiead to lie slightly 
higher than noted earlier in labor. Some increase in cervical dilatation (Fig. 3) 
has taken place, possibly 2 or 3 em., with soft, somewhat edematous cervical 
edges. The middle finger of the examining hand (Fig. 4) is inserted rather 



Fig. 2. — After several hours of labor, cervical dilatation does not correspond with the 
duration of labor nor the severity of the pains. Tlie physiologic contraction ring is more 
marked. 



Fig. 3. — Cervical dilatation increased to 3 to 4 cm., with soft and edematous edges. 
The station of the head is slightly higher. The physiologic ring has become a patnoiogie 
contraction ring. 

deeply between the cervix and the head. The other hand is placed on the body 
of the uterus and kept there until a strong contraction is felt, when the impact 
on the examining finger is sensed as verj’- weak. (Fig. 5 suggests a simple method 
of sensing pressure of uterine contraction.) The fetal head is found to be mov- 
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Fig. 4 . — After several hours more of labor the cervix is dilated 4 to 5 cm., and is more 
edematous. Vaginal examination shows that pressure of uterine contraction is not imparted 
lo the examining finger held between the cervix and fetal head. 



B’ig. 6. — This shows the use of the sphygnomanometer to sense the amount of pressure of 
uterine contractions. This ranges from 7% pounds (SO mm.) to 27 pounds (250 mm.). 
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jible or loose in ilic jiclvis. There can now be little question about the diagnosis. 
With the periods of re.st and labor, thirty or more hours have now elapsed. 
The patient begs for a cesarean .section. She knows that any medicine given 
her will afford only temporary relief, and she senses the utter futility of being 
able to deliver herself. Vaginal or rectal examination now may show the cervix 
4 cm. dilated (Fig. 6), soft and edematous. The palient is now ready for de- 
livery, and more than likely so per vaginam. 



Pip:. 6. — Cervix fliliitctl 1 to 5 centimcter.s. Eabor over thirty hours. Station of head sliglUIy 

Iiiglier. Keaclj" for delivery per vaginam. 


Fortunately, tlie ease with which these cases may be delivered is in marked 
contrast to the difficulties and anxieties suffered by both the patient and doctor 
during the long hours of lalDor. This is easily explained when it is realized 
that in unobstructed ring dystocia only the contraction ring prevents the pas- 
sage of the child, and therefore the only requisite to easy delivery is relaxation 
of the ring. With the condition of the eervdx as just described, and the dura- 
tion of labor well over thirty hours, the patient is prepared for delivery. The 
outer gate of the birth canal is opened with the episiotomy of choice, and the 
hand is carried deep into the vagina to ii'on out or stretch the posterior pelvic 
fascia and the underljdng portions of the levator ani muscles. This is advisable, 
since the fetal head has not been forced against these structures to condition 
them for the passage of the child. The edematous cervix is now felt as a drape 
covering the most dependent portions of the presenting part. It does not re- 
quire manual dilatation as one thinks of the term, because the cervix generally 
brushes aside by merely opening and separating the fingers of the operating 
hand. The latter is now carried upward posteriorly between the lower uterine 
segment (Fig. 7 ) and the fetal head for the purpose of making an accurate 
diagnosis of position, and also to determine the presence of any loops of cord 
below the ring. At this time the contraction ring is examined to ascertain what, 
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if any, effect the present degree of anesthesia is having upon its tone. If a loop 
of cord is not present in the lower uterine segment, a painstaking cephalic ap- 
plication with midplane forceps is made. It may now be desirajile, or even 
necessary, to deepen the anesthesia. Deliveiy is then effected by careful and 
steady traction, assisted by gentle pressure on the fundus in the direction of 
the pelvic inlet. If a loop of cord is jiresent in tlie lower uterine segment, mak- 
ing it almost impossilile for the cord to escape pressure from the forceps’ blade. 



Fig. 7. — Under light anesthesia, liand is carried posteriorly between tlie fetal head and 
lower uterine segment to contact the ring. This is done to verify the diagnosis and to deter- 
mine the method of delivery. 

the writer prefers to lift the head up through the dilating or dilated ring, and 
complete the delivery bj'' version and extraction. Adrenalin chloride will not 
dilate this type of ring. We tried it many times several years ago and always 
with the fingers trying gently to find a passage between the ring and the child’s 
bodj’’. Ether and chloroform carried to the point of deep surgical anesthesia 
•will relax it. 

Summary and Conclusions 

1. The confusion in nomenclature and origin of contraction rings appear- 
ing in current textbooks is deplored. 

2. It is assumed that those rings generally reported are of the severe variety 
and occur with obstructed labors. 

3. Eeasons are given for the firm conviction that a milder variety, or sub- 
clinical and larger group occurs with otlierwise unobstructed labors. 

4. Maternal mortality, operative incidence, and fetal mortality, as re- 
ported in a collective review of the literature, are compared with similar figures 
obtained from treatment of a large series of subclinieal or early contraction 
rings. 




82 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


5. The incidences of contraction rings in several institutions in Houston, 
Texas, are given to show the variance due to awareness of this complication 
of labor. 

6. Early rupture of the membranes is believed to be a predisposing factor in 
the development of uterine rings. 

7. Temporary or functional rings are recognized. 

8. Cardinal signs and symptoms of ring dystocia are given, and the de- 
velopment and diagnosis of these rings are depicted in diagrams. 

9. The usual methods of delivery in association with ring dystocia are de- 
scribed. 

The author ■wishes to express his sincere appreciation to IMiss Ella May Schakelford, 
medical artist, Baylor University College of Medicine, for the drawings. 
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THE PERSISTENCE OF THE GONOCOCCUS IN THE FEMALE ADNEXA 


Alfred Cohn, M.D., ISiU.K Grunstein, M.D., and C. E. Heaton, M.D., 

New York, N. Y. 

(From tlie Venereal Disease Research Unit, Department of Health, City of New Torh, and the 
Obstetrical and Gynecological Service [Third Surgical Division], Bellevue Hospital, and 
from the Department of Obstetrics and Gynecology, NewTorh 
University College of Medicine) 

T '’HE persistence of the gonococcus in the female adnexa over a prolonged 
" period of time in patients who previously suffered from gonococcal infec- 
tions is still a controversial subject. 

A report of a study of operative gynecologic material obtained from 24 
patients by Studdiford, Casper, and Seadron^ showed that 66.6 per cent of 
such cases jdelded positive gonococcus cultures, despite the fact that none of 
the patients was in the acute stage of the disease. On the other hand, Curtis® 
states: “It has almost never been possible to obtain gonococci in cultures from 
thoroughly ground Fallopian tubes removed from patients who have been free 
from fever and leucoeytosis for a period of more than ten days or two weeks. 
The Fallopian tube appears, therefore, not to be a focus for chronic gonorrheal 
infection.” 

It must be emphasized that the above results were obtained in patients 
who had not received either sulfonamide or penicillin therapy. The object of 
this study was to determine whether or not such findings are stiU valid in the 
light of present therapy. 

The operative material of 65 hospitalized female patients suffering from 
acute or chronic adnexal disease was examined bacteriologicaUy for the pres- 
ence of the gonococcus. 

In order to ascertain the presence or absence of a gonococcal infection, an 
average of three urethral and cervical cultures was taken from each patient 
prior to operation. 

A correlation of previous history of gonococcal infection and baeteriologic 
findings on admission is shown in Table I. 


Table I. History and Bacteriologic Findings op 65 Cases With Pelvic Inflammatory 

Disease on Admission 


previous history 
op gonococcal 
INFECTION 

NUMBER OP 
PATIENTS 

CULTURES 

URETHRA ] 

1 CERVIX 

1 POSITIVE 

1 NEGATIVE 


1 POSITIVE 

1 NEGATIVE 

Denied 

29 


29 



29 

Admitted 

22 

10 

12 


20 

2 

Doubtful 

14 


14 



14 

Total 

65 







The clinical diagnosis on admission is shovm in Table II. 

, During hospitalization prior to operation, nine of the 45 women who had 
gonococcus negative urethral and cervical cultures received sulfonamide 
therapy. 
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TARTyE II, CeINICAE DIAGNOSIS OF C5 PATIENTS ARJflTTEO TO TifE GY-VECOEOGICAE SEP.VICI 

AT Beeeevue ITostitae 


DIAGXO.SIR 

NO. OF PATIENTS 

Cliroiiic adnexal disca.sc 

20 

Acute exacerbation of chronic adnexal disease 

24 

Pelvic abscess 

3 

Kupfcurcd tuboovarian abscess 

2 

Fibromyoma and clironic pelvic inflaniinatorv disease 

7 

Fibromyoina and chronic erosion of the cervix 

1 

Fibromyoma of the uterus 

1 

Degenerated fibroid 

1 

Total 

05 


Of the group of 20 gonococcus positive patients (in urethra and/or cci'vix), 
10 became bacteriologieally negative following sulfonamide therapy, two other 
patients were sulfonamide resistant, and two additional women responded to 
penicillin treatment prior to operation. The remaining six gonoeoeeus positive 
cases (in urethra and cervix) received no treatment at all; nevertheless, two 
patients became spontaneously negative bacteriologieally preoperatively. Con- 
sequentlj’-, there were only four untreated and two sulfonamide resistant pa- 
tients who had gonococcus positive baeteriologie findings of the urethra or the 
cervix prior to their operation. 

As a rule, no patient was operated upon before signs and symptoms of 
acute inflammation had subsided and the sedimentation rate had become nonnal. 

Immediately following operation the majoritj’- of the patients received 
sulfonamide therapy or penicillin treatment in order to pi’event possible com- 
plications of the infection. No spread of the infection occurred among these 
patients. 

Method Used for the Baeteriologie Examination of Operative Material 

The baeteriologie technique employed in examining the operative material 
was as follows: Culture material was taken from any exudate present in the 
abdominal cavity, particularly from the surface of the uterus or adnexa. By 
compressing the fimbriated end of the inflamed Fallopian tubes, it was occa- 
sionally possible to obtain culture material before surgical removal. As soon 
as the uterus or the adnexa or both had been removed, these organs were opened 
under sterile precautions. Culture material was taken as follows: (1) from 
the surface of the mucous membranes, (2) from the deeper layers by scraping 
the mucosa with a sterile loiife, and (3) by dissecting pieces of tissue from 
the various layers of the organs. The culture material was collected witli the 
aid of sterile sivabs and then immersed into separate tubes containing 2 per 
cent peptone -water. 

The tubes containing the culture material ivere taken to the laboratory 
and cultured within two hours. T-wo plates ivere inoculated: one onto Peizer 
medium® and the other onto a medium^^ which has been proved to be equally 
good at our laboratory. Larger pieces of the operative tissue were furtlier 
Ground up into smaller particles and transferred onto the rtvo different culture 
media. All the inoculated plates Avere incubated for the first twenty-four hour.? 
under 10 per cent carbon dioxide tension at 37° C., and for another twenty- 
four hours at the same temperature without carbon dioxide. The plates iverc 

^his medium consists of 500 c.c. of Difeo Bacto Proteose III Agar, 25 c.c. of citrated 
JiernoIyze<i horse blood, 40 c.c. of ascitic fluid. 



COHN, GRUNSTEIN, AND HEATON: PERSISTENCE OF GONOCOCCUS IN ADNEXA 85 

then read, and any suspicions gonoeoceus colonics Avere identified by smears, 
fermentation tests, lack of growth on plain agar, and absence of hemolj^sis on 
5 per cent horse blood agar plates.^ 

Bacteriologic Findings of the Operative Material 

The bacteriologic findings of the operative material of the 65 patients are 
as foUoAVS : 

1. No gonococci were found in the operative material obtained from the 45 
women whose cervical or urethral secretions were found to be gonococcus neg- 
ative preoperatively. 

2. No gonococci v^erc found in the operative material of the 12 Avomen 
AAdiose ccrAucal and urethral discharges A\mre initially gonococcus positive, but 
Avho responded to sulfonamide or penicillin treatment prior to operation. 

3. Gonococci Avere found in the operatiAm material of only four of the eight 
initially gonococcus positiA’c patients A\dio reeeiAmd no treatment or did not 
respond to sulfonamide therapj’- prior to operation. Of these four patients AAdiose 
operatiA^e material shoAA^ed the presence of the gonococcus, three had not re- 
ceh’^ed any treatment, and one Avas resistant to sulfonamide therapy (Table III). 

Comment 

In our series the bacteriologic findings of operative material indicate that 
gonococci persisted in the female adnexa only in four of the eight untreated 
or treatment-resistant patients. In addition, negative bacteriologic findings in 
the operative material Avere obtained from 12 originally infected patients AAdio 
Avere adequately treated preoperatiA’^ely. These findings suggest the value of 
administration of adequate amounts of penicillin to patients Avith pelvic in- 
fiammatory disease prior to operation, particularly to those patients aa'Iio have 
an antecedent history of gonococcal infection. This course as a routine pro- 
cedure may diminish the danger of postoperative complications. 

It is also notcAvorthy that somcAAdiat more than 33 per cent of the operative 
material yielded no groAvth of any organism Avhatever on the special media used, 
despite the presence of an acute or chronic inflammatory process. 

Illustrative Cases 

The folloAving tAvo cases illustrate the histories and ])re- and jAostoperative 
bacteriologic and pathologic findings of a gonococcus positive and a gono- 
coccus negative case". 

Case 1. — C. L., a 20-year-old single Puerto Eican girl had repeated gono- 
coccal infections. She Avas treated for gonorrhea Avith sulfonamides in Harlem 
Hospital in 1941. According to her history, ankle and toe .ioints Avere also af- 
fected at that time. She Avas admitted to Bellevue Hospital in 1943 for pelvic 
inflammatory disease and vaginal discharge. In March, 1944, she AA^as treated 
Avith sulfathiazole in BeUevue Hospital because of gonococcal urethritis, cervici- 
tis, and salpingitis. She Avas again admitted to BelleAme Hospital on Oct. 19, 
1944, because of bilateral abdominal pain of tAvelve hours’ duration, and a tem- 
perature of 100.2° P. 

Examination . — There Avas tenderness and spasm on both loAver quadrants. 
The cervix Avas posterior and firm. The uterus Avas of normal size, anterior, 
and tender on motion. There Avas a bilateral tender adnexal mass, 4 cm. in 
diameter. The cervix shoAved a cervicitis' Avith bleeding erosion. 

Diagnosis. — Acute exacerbation of chronic salpingitis, right and left tubo- 
ovarian abscesses. 
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Therapy , — The patient received 12 6m. of siilfathiazole, but remained posi- 
tive on nrethral and cemcal cultures. 

Operation , — Laparotomy was performed on Oct. 28, 1944, eleven da 3 "s after 
the last gonococcus positive fhidings. 

Findings , — ^The uterus was anterior and normal in size. The left tube 
was normal in size but tortuous and extruding pus from the fimbriated end. 
The right tube was enlarged to four to five times the normal size and was filled 
with pus. The ovary was enlarged three to four times the normal size, ej’^stic, 
and adherent vdth the tube to the posterior aspect of the broad ligament. There 
were many adhesions of the intestines to the adiiexa. 


Operative Procedure , — right 




1 * 
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r |l ^ 1. 
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r.-.; --.^v-.y and a left salpin- 
.“prinkled into the ab- 


geetom^^ was done. Five grams of 
dominal cavity. 

Postoperative Course , — ^The postoperative course was essentially uneventful 
from the surgical point of view. The patient was given 100,000 Oxford units 
of penicillin, because here cultures taken on the sixth postoperative day were 
still gonococcus positive. 

Laboratory Findings . — 

Preoperative: Urethral and cervical cultures were gonococcus positive on 
October 11 and October 18. 

Operative material: The cultures from the operative material from the 
right tubal abscess, right tube, right ovarj’^, and left tube were positive for the 
gonococcus. One of the positive cultures from the left tube was obtained by 
squeezing out the tube before its removal. 

Postoperative: Cultures taken on the sixth day after the operation were 
still positive for the gonococcus. After the patient was given 100,000 Oxford 
imits of penicillin, her cultures became negative. 

Pathologic Diagnosis , — ^Bilateral pyosalpinx with subacute follicular sal- 
pingitis, corpus luteum hematoma, and peritoneal adhesions. 

Discharge , — ^The patient was discharged on the twenty-first day after the 
operation. 


Case 2. — ^E. B. (Hospital No. 28013-44), a 41-year-old white married 
woman with no historj’^ of previous gonococcal infection was admitted to Bellevue 
Hospital on June 18, 1944, because of abdominal pain in both lower quadrants 
of ten days’ duration. She had been married for seventeen j^ears, and had had 
three miscarriages in the first three years of her married life. In 1928, sixteen 
years ago, the patient was admitted to Eoosevelt Hospital because of abdominal 
pain and fever; a pelvic abscess was opened by posterior colpotomy. In March, 
1944, she had a similar attadc of right lower abdominal pain with vaginal bleed- 
ings, lasting for about ten days; the condition improved after bed rest. For 
the last five 3"ears she suffered from diabetes mellitus. 

Emmination , — On admission ^there was tenderness and an increased re- 
sistance in the right lower abdominal quadrant. The cervix was anterior, 
closed, and firm. The fundus uteri could not be felt. There was a 12 cm. tender, 
cystic mass, filling most of the pelvis, extending deep into the cul-de-sac, and 
rising up to two fingers above the symphysis. 

Diagnosis , — ^Right tuboovarian abscess, diabetes mellitus. 

Therapy , — ^No sulfonamide or penicillin therapy was given. 

Operation , — Laparotomy was performed on Aug. 14, 1944, fifty-six days 
after admission and after gonococcus negative finding. 

Findmgs , — The uterus was anterior, normal in size. The ovaries were 
densely adherent to the posterior aspect of the broad ligament. Otherwise they 
were normal except for fibrosis. The left tube was thickened to twice the nor- 
mal size, mth a sealed ampulla and adherent to the broad ligament. The outer 
third of the right tube formed a 6 cm. cystic mass, filled with pus. 
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OpevaiivG Probedurc. — A supracervical hysterectomy and bilateral salpingo- 
oopliorectomy was done. 

Postoperative Course. — The postoperative course was uneventful. 

Lahoratory Findings . — 

Preoperative: Urethral and cervical cultures were negative. 

Operative material: Five cultures from both tubes and ovaries of the op- 
erative material were gonococcus negative. 

Pathologic Diagnosis. — Proliferation of endometrium uteri. Bilateral sub- 
acute salpingitis with pyosalpinx. Right cystic hydatid of Morgagni. Un- 
classified cj^sts of right ovaiy. Peritoneal adhesions. 

Discharge. — The patient was discharged on the twenty-seventh post- 
operative day. 

Summary and Conclusions 

1. Operative material from 65 hospitalized female patients suffering from 
acute and chronic adnexal disease was examined bacteriologieally for the pres- 
ence of the gonococcus. 

2. Forty-five women with adnexal disease had persistent gonococcus neg- 
ative bacteriologic findings, both pre- and postojicratively, and also in their 
operative material. 

3. The remaining 20 cases were gonococcus positive preoperativeljL Twelve 
of these were successfully treated preoperatively and showed gonococcus nega- 
tive bacteriologic findings in their operative material. 

4. Of the remaining eight patients, two became gonococcus negative spon- 
taneously, and yielded negative bacteriologic findings on their operative material. 

5. Of the remaining six, two patients were resistant to sulfonamide thei’apy, 
the operative material of one of these cases was gonococcus positive. Of the re- 
maining four cases, all of which were positive preoperatively, only three yielded 
positive bacteriologic findings. 

6. All cases which were successfully treated for their gonococcal infection 
proved to have gonococcus negative bacteriologic findings in tlieir operative 
material. 

7. The bacteriologic findings of this study indicate that the persistence of 
the gonococcus in the female adnexa is limited to untreated or treatment- 
resistant patients. 
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INTEAPARTUM FEVER: A PRELIMINARY STUDY 

Lester D. Odell, M.D., and E. D. Plass, M.D., Iowa City, Iowa 

(From the Department of Obstetrics and Gynecology State University of Iowa) 

I N RECENT years the clinical importance of intrapartum fever has not received 
the attention it deseiwes. Except for older European studies^'^®’ 
little effort has been made to investigate this serious complication of parturition. 
Previous observations have demonstrated that the appearance of fever during 
labor alters considerably the maternal and fetal prognosis (Table I). 

Table I. Intrapartum Pever: Review of Literature 


AUTHOR 1 

[ 

YEAR 

1 

TOTAL 

NUMBER 
OF DELIV- 
ERIES 

TOTAL 

NUJIBER 

OF 

INTRA- 

PARTUM 

FEVERS 

INCI- 
DENCE OF 
INTRA- 
PARTUM 

FETORS 

(%) i 

MA- 

TERNAL 

MORBID- 

ITY 

(38°-!-) 

(%) 

MA- 

TERNAL 

MORTAL- 

ITY 

(%) 

INFANT 

mortal- 

ity 

(%) 

OPER- 

ATIVE 

INCI- 

DENCE 

(%) 

Odell and Plass 

1926-1942 15,826 

187 

1.1 

42.8 

8.0 

36.9 

42.2 

Anderson 

1937 

11,075 

207 

1.9 

63.8 

7.7 

33.4 

48.8 

Hilgenburg 

1931 

3,558 

150 

4.2 

54.0 

4.0 


50.0 

Matere 

1930 


61 


52.2 

9.8 

41.0 

61.1 

Siegert 

1928 


87 


48.63 




Lankovitz 

1924-1928 22,127 

290 

1.3 

30.0 

1.0 

32.8 

(low) 

Zangemeister 

1915-1927 14,499 

538 

3.7 

49.0 

7.6 

35.0 

49.8 

Zangemeister* 

1925-1927 

100 


41.0 

0 

33.5 

50.0 

Henkel 

1913-1921 3,240 

117 

3.6 

38.0 

3.4 

29.9 

38.3 

Warnekros 

1913 


151 



4.0 



Him 

1897-1903 7,554 

200 

2.7 

41.5 

4.0 


50.0 

Ahlfeld 

1893 

3,000 

62 


65.5 

6.2 


49.0 

Glockner 

1891 

1,000 

211 

21.1 

32.7 

7.1 

35.5 


Winter! 



53 

62.0 

8.0 

35.0 



Wicliman! 



110 

14.0 

7.0 




Rhode! 


4,279 

90 

2.1 





Liepmann! 


1,212 

126 

10.4 





Kronig! 




2.9 






Values in the various percentage columns should not be subjected to direct comparison 
because of the different criteria employed in compiling the data. 


♦Second series of cases. 

tFrom Zangemeister and Weilck.* 

According to most authors^"^^’ tlie diagnosis of intrapartum 

fever is established if the temperature reaches 100.4° P. (38° C.). Confusion 
over etiology and proper treatment has led to a diversity in therapy. Both 
operative and conservative managements have been recommended. The present 
study was made to investigate our experience with febrile labors and to suggest 
acceptable treatment. 

Material 

In the period July 1, 1926, to July 1, 1942, at the University Hospitals, 
there were 187 labors attended with fever. Only those patients giving birth 
to children weighing over 1,500 gi'ams have been included. Patients with 
afebrile uterine infectionst have not been considered. 


*100.4° F. or 38° C. 

tPutrid amniotic fluid without fever. 
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Incidence 

The incidence of intrapartum fever was 1.2 per cent, 1 in 85 deliveries. 
The higher incidence in previous reports (Table I) is best explained by (a) 
inadequate obstetric techniques and lack of prenatal care in the late nineteenth 
and early twentieth centuries, “* (b) the inclusion of the influenza 

epidemic of 1918 to 1919,^’ (c) the inclusion of patients witli afebrile genital 

infections,’ and (d) the use , of 35 cm. instead of 1,500 Gm. as the dividing 
line between late abortion and premature labor.’'”* The incidence of 

intrapartum fever in most modern clinics prolialily lies lietween 1 and 2 per cent. 

Etiology 

Intrapartum fever may be due to metaliolie, extragenital, or genital causes 
(Table II). Dehydration fever has long been a recognized clinical entity. 
Pride, et al.^’* have demonstrated ketosis (ketone bodies in urine) and lower 
COo combining power in prolonged labors. Vomiting and reduced caloric intake 
commonly lead to the development of ketosis. A steadilj’’ decreasing CO, com- 
bining power maj^ be evidence of lactic acid accumulation within the tissues.^’’ 
The older idea^- that fever in prolonged labor may be due to muscular exei’tion 
and thus be comparable to that detected in long distance runners is not in- 
consistent. Intrapartum fever due to dehydration (inanition) develops late in 
labor. The temperature seldom rises above 102° F., and falls after the adminis- 
tration of fluids and dextx’ose. Toxic symptoms (chills, malaise, etc.) and 
evidence of genital or extragenital infection are absent. If the patient’s tem- 
perature is taken frequently during labor these asymptomatic fevers will not be 
overlooked. 

Several extragenital sources of intrapartum fever have been reported. The 
pyrexia in eclamptics is generally considered central in origin.^® However, 
placental infection”*’® has been described in eclamptic patients, particularly 
when labor has been surgically induced. Intrapartum fevers due to respira- 
tory, urinary, and contagious diseases may occur (Table II) . 

"Warnekros,®* ’ Siemens,”* and SiddalP® demonstrated bacteria within 
the amnion, subamnion, and intervillous spaces. Seventy per cent of positive 
maternal blood cultures were reported in patients with intrapartum genital 
infections.®’ ’ Although later investigation’ failed to confirm such a high rate 
of bacteremia, it is obvious that, in the presence of placentitis, the maternal 
and fetal circulations can easily be invaded from the adjacent intervillous 
spaces. Depending upon various factors (type and virulence of the organisms, 
resistance of the host, and adequacy of cervical drainage) amnionitis may or 
may not produce a febrile response and foul-smelling amniotic fluid. In the 
absence of fever, there may be some doubt concerning the pathogenic character 
of the invaders. Fever, when present, is commonly accompanied by chills, 
malaise, and other toxic manifestations. Uterine inertia is usually present. 
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Rarely, the uterus may be tender and tense from gas accumulation; percussion 
over the fundus may elicit tympany (“balloon” sound^). Genital infections 
may occur in combination with dehydration and other extragenital sources of 
fever (Table II). 


Table II. The Eelation of the Assigned Cause op the Pykexia to Maternal and Fetal 

Complications 



DEHYDRATION 

EXTRAGENITAIi 

SOURCE 

GENITAL INFECTION 

• COMBINED CAUSES 


1 NUMBER 1 

PER CENT 

NUMBER 1 PER CENT 

NUMBER j 

PER CENT 

NUMBER 1 

1 PER CENT 

Total 

39 

20.8 

19 

10.2 

■66 

35.3 

63 

33.7 

Maternal deaths 

0 

0.0 

7 

36.8 

5 

7.5 

3 

4.7 

Cliild, death 

Child, asphjTtia 

0 

0.0 

S 

42.2 

28 

42.4 

33 

52.4 

G 

17.9 

2 

10.5 

29 

43.9 

32 

50.8 

Child, infection 

3 

7.7 

1 

5.3 

6 

9.0 

8 

12.7 

Febrile puerperi- 

1 

2.5 

11 

57.9 

35 

53.1 

39 

61.9 

um 

Maximum intra- 
partum fever — 
100.4-101 

25 

G4.2 

5 

26.3 

23 

34.8 

18 

28.6 

100.1-102 

13 

33.3 

7 

36.8 

26 

39.4 

22 

34.9 

Over 102 

1 

2.5 

7 

36.8 

17 

25.8 

23 

36.5 


"Combined causes” represent those cases with genital infections plus one or more ex- 
tragenital sources of fever. "Extragenital sources” include eclampsia, ten ; urinary tract 
infection, four ; pneumonia, three ; infectious diarrhea, one ; and measles, one. 


Tliere are several other factors associated with the development of intra- 
partum fever. As high as 50 per cent of intrapartum fevers have been re- 
ported^^ as occurring in patients with prematurely ruptured membranes.''^ Pro- 
longed labor (over thirty hours’ duration) has been similarly associated with 
fever,-" probably the result of dehydration and numerous rectal (or vaginal) 
examinations.! The effects of pre-existing genital infection (condylomas, 
Bartholinitis), poor pregnancy hygiene, and excessive vaginal manipulation^® 
are self-evident. Tlie high percentage of toxemic patients in this series may be 
related to necessary induction of labor (artificial rupture of the membranes or 
bag induction). 

Maternal Morbidity 

A high postpartum morbidity rate is to be expected in patients with intra- 
partum fever, particularly of genital origin. Operative delivery is often deemed 
necessary because of uterine inertia; and the pre-existing infection, as well as 
the trauma of operation, contributes to the development of puerperal sepsis. 
Patients with eclampsia, and with fevers of respiratory and urinary tract origin 
are likewise prone to develop puerperal infections, although those with dehydra- 
tion fever are usually free from sequelae (Table II). Eighty women (45.9 per 
cent) in this series were febrile after delivery, and 35 had relatively serious 
puerperal complications!; (Table III). The bacteriologic findings were di- 

•In this series 47.G per cent had prematurely ruptured membranes. 

fin this series 73 patients (41- per cent) had prolonged labors. 

tParametritis. fifteen; pneumonia, eleven; peritonitis, four; septicemia, four; and 
thrombophlebitis, one. 











92 


AMERICAN JOURNAI^ OF OBSTETRICS AND GYNECOLOGY 


Taiiu: III. Fkhiuj.k Puerperal Complications 


PATIENTS 


NUMBER 

PER CENT 


Endometritis* 

70 

37.4 


One-day fever 

28 

14,9 


Parametriti.s 

35 



Pneumonia 

31 

5.8 


Pyelitis 

30 

5.2 


Peritonitis 

4 

2,1 


Septicemia 

4 

2.1 


Thrombophlebitis 

3 

0.5 



♦Fover la.?ting more than one day and not associated with a demonstrable extragenital 
cause of fever or with evidence of pelvic infection outside the uterus. Diagnosis made by 
exclusion. 


The total of these percentages is greater than the reported incidence of febrile puer- 
perium because some patients fell into more than one category. 


Table IV. IMaternal Bacteriologic Findings 


ORGANISM ) CERVICAL CULTURE | 

URINE CULTURE | 

BLOOD CULTURE 

Total 

26 

34 

24 

No growth 

0 

0 

20 

E. coli 

5 

3 3 

0 

Gonococcus ■ 

4 

0 

0 

Staphylococcus aureus 

3 

1 

3 

Diphtheroid 

2 

0 

0 

Staphylococcus albus 

7 

3 

0 

B. hemolytic streptococcus 

5 

0 

3 

Alpha hemolj'tic streptococcus 

7 

0 

0 

Nonhemolytic streptococcus 

3 

0 

0 

Anaerobic hemolytic streptococcus 

2 

0 

0 

Bacteria pyocyanase 

1 

1 

0 

Death occurred in all patients with 
ally revealed more than one organism. 

positive blood 

culture. Cervical 

cultures occasion- 

versified but death occurred in 

all patients 

witii positive 

blood cultures 


(Table IV). 

Maternal Mortality 

The gross maternal mortality rate was 8.0 per cent (15 patients), but 
eclampsia^ and extragenital lesions (pneumonia, two; and arsenical encephalitis, 
two) contributed almost one-half. (See case reports for review of all maternal 
deaths.) According to the standards of the Division of Maternal Welfare of 
The Bureau of Vital Statistics, the maternal deaths would be classified as fol- 
lows : 

Nonobstetric deaths _ ^ 

Albuminuria and eclampsia 3 

Shock and accidents of labor 3 

Puerperal sepsis 3 

Hemorrhage t 

Thrombophlebitis and embolus 1 

Intrapartum fever in a patient with eclampsia or severe respiratory infec- 
tion is often followed by postpartum shock, pneumonia, sepsis, and death. In 
this series postpartum shock was observed in five patients, of whom four ex- 
pired. The specter of death is constantly before those with febrile labors of 
genital origin, particularly if difficult operative delivery is necessary. 

Infant Mortality and Asphyxia 

High stillhirth and neonatal death rates have been constant findings in 
womeiy with intrapartum fevers (Table I). Prematurity is responsible for some 
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deaths (Table Y) but infected amniotic -fluid also unfavorably alters the prog- 
nosis for the infant. Fetal pneumonia®* from aspiration of the infected fluid 
has been described; the pneumonic process is frequently limited. According 
to Potter®*: 

“Pneumonia may be present in stillborn or liveborn infants. It is rarely 
either distinctly bronchial or lobar in distribution but usually entails diffuse 
involvement of irregularly scattered alveoli. It is of intrauterine origin since 
squamous cells from inspired amniotic fluid are frequently associated with the 
poljTnorphonuclear leukoejdes in the alveoli. Little or no fibrin is present and 
areas of hemorrhage of the lungs, espeeiallj'- when these occur in partially atelec- 
tatic areas, maj' produce the same appearance. Sections of the lungs should be 
examined microscopically in all cases in' which pneumonia is suspected, before a 
positive diagnosis is made. In fact, a positive statement as to the presence or 
absence of pneumonia in a stillborn or a newly born infant can rarely be made 
except on microscopic examination.” 


Table V. Summary op Autopsy Findings in 48 Infants* 



ANTEPARTUM DEATHS 
INFANTS 

INTRAPARTUM DEATHS 
INFANTS 

NEONATAL DEATHS 
INFANTS 

NUMBER 1 

PER CENT 1 

NUMBER 

1 PERCENT 1 

I NUMBER 

PERCENT 

Total (autopsied) 

6 


31 


11 


Prematurity 

3 

50.0 

6 

19.7 

1 

9.0 

Maceration 

4 

66.6 

5 

16.2 

0 

0.0 

No significant lesion 

2 

33.3 

9 

29.1 

1 

9.0 

Septicemia 

0 

0.0 

1 

3.2 

1 

9.0 

Subcutaneous abscess 

0 

0.0 

0 

• 0.0 

1 

9.0 

Intracranial hemorrhage 







Slight 

0 

0.0 

5 

16.6 

0 

0,0 

Severe 

0 

0.0 

7 

23.3 

7 

63.6 

Marked atelectasis 

6 

100.0 

31 

100.0 

0 

0.0 

Miscellaneous 

3 

50.0 

0 

30.0 

1 

9.0 

Total available lung sections 

1 2 


24 


10 


reviewed by E. Potter 







Petal pneumonia 

1 

50.0 

12 

50.0 

6 

60.0 


*There were many multiple diagmoses. 

Among 19 cases with evidence of fetal pneumonia (B. Potter), eight had been previ- 
ously described by other pathologists as showing no significant lesions. The miscellaneous 
group included fetal asphyxia, tnm ; intra-abdominal hemorrhage, four ; hydrocephalus, one ; 
meningomyelocele, one ; anencephalus, two ; erythroblastosis fetalis, one ; congenital lues, one ; 
and extensive hemorrhage into the neck, one. 


The histologic sections available 'in this series were reviewed by Potter, who 
found pneumonia in 50 per cent of the stillborn and in 60 per cent of the neo- 
natally dead infants (Table Y). Other investigations®’'’**’*® suggest pla- 
cental invasion and subsequent fetal septicemia as the chief cause of death. The 
lack of significant findings in some autopsied infants is puzzling (Table Y). 
Fulminating fetal septicemia may cause death so quickly that there is insufficient 
time for anatomic changes to develop. On the other hand, the bacterial invasion 
of the blood may represent merely a harmless bacteremia. The fetus must de- 
pend upon the mother for immunologic protection. If mateimal defenses are 
inadequate the fetus has little chance to escape, a blood stream infection. 

Recently, two patients developed intrapartum fever with signs of genital 
infection. The first was spontaneous^'- delivered of a stillborn infant, the cul- 
ture of whose heart blood disclosed alpha hemolytic streptococci. The same or- 
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gainsm was recoYored from the cJiikPs lung, the placenta, and the mother's 
cervix. Microscopic examination of the lung revealed no pneumonic process. 
The second patient was delivered of a living infant after Diihrssen’s incisions 
by midforceps exti'aetion because of uterine inertia. Blood culture from the 
infant (fontanel puncture) disclosed hemolytic staphjdococcus aureus, the 
organism being recovered from the infant’s groin and the mother’s cervix. In 
spite of the bad prognosis of a staphylococcus septicemia, the prompt admin- 
istration of sulfathiazole (commenced immediately after birth in anticipation of 
such a complication) was followed by complete recovery. 

Whether aspiration pneumonia and septicemia from placental invasion 
are independent or dual causes of fetal (or neonatal) death in genital infections 
of the parturient will be the primary ob.]ective of future investigation. In 
eclampsia the high infant mortality rate has been attributed to prematurity 
and anoxia from hyiinotic drugs,-^ or to traumatic delivery resulting in severe 
intracranial damage (Table V). While evaluation of the effect of the ma- 


Table VI. Factors Affecting Child Death Eate.s 




ANTEPARTUM 

DEATHS 

INFANTS 

INTRAPARTUM 

DEATHS 

INFANTS 

neonatal DEATHS 
INFANTS 


TOTALS 

1 NUMBER 1 

1 PER CENT 

I NUMBER 1 

PER CENT 

j NUMBER 1 

1 PER CENT 

Child deaths 

GO 

10 

14.5 

41 

59.4 

18 

26,1 

Operative delivery 
Height of intra- 
partum fever — 

75 

5 

G.6 

25 

33.3 

9 

12.0 

100.4‘’-101‘> F. 

73 

3 

4.1 

10 

13.7 

4 

5.4 

F. 

07 

1 

1.5 

13 

19.4 

6 

8.9 

Over 102° F. 

47 

G 

12.8 

18 

38.3 

8 


Prematurity 
(under 2,500 grams) 

38 

4 

10.5 

9 

23.6 

4 



The height of the intrapartum fever (possibly a measure of the virulence of the infec- 
ting organisms) correlated directly with the fetal and neonatal death rates. 


ternal pyrexia is problematic, the height of fever during labor, a measure of 
bacterial virulence, and the resistance of the organism, shows a direct rela- 
tionship with the fetal death rate. This suggests infection as an important 
cause of death (Table VI). 

Asph5'xia is frequently encountei’ed in infants delivered from febrile 
parturients. Genital infection, prolonged labor, and operative delivery were 
the most significant factors influencing the incidence of asphyxiation. Asphjoda 
neonatorum (of some degree) was encountered in 121 infants (64,7 per cent). It 
has been suggested that toxins transmitted through the placenta or absorbed 
from the respiratory tract may be important causes of fetal asphyxia during 
febrile labors. On the other hand, fetal asphyxia is frequently the result of 
intracranial injury in children subjected to prolonged or operative deliveries. 

Therapeutic Considerations 

Any approach to the treatment of intrapartum fever must include both 
diagnostic and therapeutic aims. Early diagnosis of the cause of fever during 
labor alters prognosis and management. In general, the necessary diagnostic 
procedures are relatively simple. Urinalysis will detect evidence of urinary 
tract infection and of ketosis. Physical examination will reveal upper respira- 
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tory infection or exantliemas. The uterus should he carefully palpated for 
tenderness, consistency, and tympany. A foul odor about the genitals suggests 
infected amniotic fluid even before expulsion of the child. Adequate bacteri- 
ologic investigation (cervical, throat, urine, and blood cultures) is important, 
especially in patients exhibiting chills, high fever, and toxicity. 

The administration of intravenous fluid, especially dextrose solution, is 
recommended for its general effect and to evaluate the role of dehydration in 
the development of the fever. Pride, et al.^^* recommend 4.0 Gm. of sodium bi- 
carbonate by mouth in prolonged labors in the belief that postpartum shock 
may be prevented by reducing the acidosis. Except in severe respiratory in- 
fections, adequate sedation "with morphine is indicated to conserve maternal 
strength. Chemotherapy "with penicillin or sulfonamides is of deflnite value 
in serious infections. The maternal morbidity and infant mortality rates in- 
cident to febrile labors can be reduced by intramuscular penicillin or by intra- 
venous sodium sulfathiazole before delivery. To test the efficacy of admin- 
istering sulfonamides during labor, two mothers with uncomplicated labors were 
given 5.0 Gm. of sodium sulfathiazole intravenously two hours forty-six min- 
utes, and three hours twenty-five minutes before deliveiy. The respective blood 
sulfathiazole levels of the mother and child at the time of delivery were 7.8 mg. 
per 100 C.C., of blood and 6.0 mg. per 100 e.c. in the first case, and 5.8 mg. per 
100 c.c. of blood and 6.0 mg. per 100 e.c. in the second case. 


Table VII. Individtjal Bacteriologic Findings 


NAME 

BLOOD 

CULTURE 

MOTHER 

CERVICAL 

1 CULTURE 

INFANT BLOOD 
CULTURE 

PLACENTAL 
CULTURE 1 

AUTOPSY 

FINDINGS 

D. G. 

No growth 

Beta hemol. 
strep. 
(Lancefield 
B) 

Alpha hemol. 
strep. 

Beta hemol. 
strep. 
(Lancefield 
B) 

Alpha hemol. 
strep. 

Not done 

No significant 
finding 

R. C. 

No growth 

Alpha hemol. 
strep. 

|No significant 
finding 

M. L. 

No growth 

Staph, aureus, 
alpha hemol. 
strep. 

Staph, aureus, 
alpha hemol. 
strep. 

* Overgrown 

No significant 
finding 

R. B. 

No growth 

Staph, albus 

Hemol. staph, 
aureus 

Not done 

Discharged 

alive 

K.J. 

No growth 

Alpha hemol. 
strep, and 
hemol. staph, 
aureus 

No gi owth 

E. coli 

Discharged 

alive 


*The culture was overgrown with pseudonionae pyocyanea often inhibitory to the growth 
of pathogens. 

fNo significant anatomic lesion other than atelectasis was found at autopsy. 

Note the similarity of the bacterial flora from fetal blood, maternal cervix and placenta. 


It is dubious if intrapartum fever constitutes an acceptable indication for 
operative delivery, and previous investigations^’ have consistently 

stressed this doubt. With the exception of older reports, a high operative in- 
cidence was uniformly associated with high maternal mortality and morbidity 
rates (Table I). Although operative intervention may save some infants, the 
accoucheur hesitates to subject infected maternal tissues to traumatic pro- 
cedures in face of the probability that future pregnancies will be safely com- 
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with deep appreciation, our debt to these two teaching centers for having made 
this most practical instruction available to our physicians. 

In 1940, we had reached a maternal mortality rate of 17 per 10,000 live 
births, and we felt that some improvement had been made. Then the rate 
began to rise. It was 26 per 10,000 live births in 1941, 25 in 1942, 29 in 1943. 
In 1944 it had fallen to 18, and the provisional rate for 1945 is 11 per 10,000 
live births. Statistically, this rise and fall within rather narrow limits does 
not seem important to me. But it did not seem important that our rate of 
29 per 10,000 live births in 1943 coincided with the year in which deaths from 
obstetric hemorrhage went into first place, ahead of infection and toxemia. 
An analysis of the individual ease summaries of maternal deaths from hem- 
orrhage during that year showed that two factors were chiefly responsible 
for the rise: (1) injudicious operative ohstetrie.s, and (2) inadequate blood 
substitutes. 

The first factor is not limited to North Dakota ! It is nationwide. It fir.st 
began when panic seized the first obstetrician in the presence of dystocia, it 
increased under the false assumption that modern operating rooms had made 
cesarean section the best way out of obstetric difficulties, and it was further 
encouraged by the false sense of security provided by sulfonamide therapy 
and, later, penicillin. The end is not yet. Intensive education is still needed 
to impress present and future medical generations with its dangers. 

The second factor, inadequate blood substitutes, was a particularly im- 
portant one in North Dakota. I read several case histories of deaths from 
hemorrhage, ascribed to placenta px’evia. In four of these cases in one year 
and in widely scattered areas, blood donors had, eventually, been obtained; 
but not before the ii’reversible reaction had set in. In Grand Forks we had 
been working on a pooled liquid plasma project. One of my partners. Doctor 
E. 0. Goehl, and the Director of the Division of Laboratories of the State 
Health Department, Mr. Mehdn E. Koons, had shown the safety of this product 
for local use. The product they prepared was highly satisfactory when kept 
under proper storage conditions, but we soon came to the conclusion that it 
would not be practical or safe for statewide distribution. 

Mr. Koons set to work to see if Ave could manufacture dried human plasma, 
and Ave set out to get a bill through a special session of the North Dakota 
Legislature in February, 1944, authorizing the establishment of a State Plasma 
Bank in the Public Health Laboratory at the University of North Dakota. 
Both projects Avere successful, and an initial appropriation of .$10,000.00 Avas 
granted. The UnWersity of North Dakota added additional funds and sup- 
plied the space necessary for the plasma bank. The first dried human plasma 
had passed its tests by August 27, 1944. It seemed interesting to have data 
available to shoAV the results of the fir.st year of operation. I am indebted to 
Mr. Koons for the tables: 

Thus, it Avill be seen that about 18 per cent of the patients Avho receiA^ed 
North Dakota-made plasma during the first year of operation of the pla.sma 
bank Avere obstetric patients. 
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pediatric seminars at six convenient centers. Higliligliting these all-day semi- 
nars were the round table discussions that featured each. The committee 
obtained splendid cooperation from the officers of the various medical societies 
in maldng local arrangements for them and in advertising them to their 
members. "We contmued this type of instruction through 1938, A recent ques- 
tionnaire regarding them resulted in a request from a majority of our physi- 
cians that they be renewed. 

In 1937, we asked the Maternal and Child Hygiene Division and the Divi- 
sion of Vital Statistics of the State Health Department to begin an analysis 
of each maternal death that occurred in North Dakota, Only two stipulations 
were made by the committee: The name of the attending physician and the 
place of death of the patient were to remain anonymous as far as the data, 
submitted to the committee, were concerned. Trained physician investigators 
from the State Health Department have conducted these investigations, and 
they have had the full cooperation of the medical profession. From an anal- 
ysis of the yearly surveys, the committee has been able to discover certain 
trends and recommend certain corrective measures which we feel have been 
of benefit to the physicians and their obstetric patients. Two items only will 
be mentioned. The committee recommended a uniform summary record for 
all hospitals admitting maternity patients. This record is now in use through- 
out the state. We recommended consultation before all cesarean sections. This 
consultation rule is being adopted. 

In 1938 the Maternal and Child Welfare Committee sponsored the found- 
ing of the North Dakota Society of Obstetrics and Gynecology. It began with 
nine members and now has 36, seven of whom are diplomates of the American 
Board of Obstetrics and Gynecology, three more limit their practices to those 
specialties, and 26 are general practitioners. We cannot be accused of special- 
ist domination! The Society has flourished since its inception. It has had 
excellent program meetings and has always worked hand in hand with the 
State Medical Association. 

In 1938, I suggested to the Maternal and Child Welfare Committee that 
postgraduate education for North Dakota physicians be broadened to include 
short courses in residence at near-by teaching centers. This proposal had the 
enthusiastic support of Doctor William A. O’Brien, Director of the Center for 
Continuation Study at the University of Minnesota, and the North Dakota 
State Health Department furnished the stipends for ten North Dakota physi- 
cians to attend the first course. The physicians were selected by application 
through their district medical societies. There were sixty applicants for the 
ten places. The first course was given at the University of Minnesota in May, 
1939. The plan was continued and enlarged. Through the splendid coopera- 
tion of Doctor Everett D. Plass, the Department of Obstetrics and Gynecology 
of the University of Iowa agreed to take our physicians for their bedside teach- 
ing course in obstetrics. To date, over 150 North Dakota physicians of the 
360 in the state have availed themselves of postgraduate instruction in these 
courses at the University of Minnesota and the University of Iowa, and the 
requests for this type of instruction have not diminished. We acknowledge, 
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tice in North Dakota by bringing them into close teaching contact with a 
number of the excellent practitioners throughout the state. In this way we 
feel that our medical students and young graduates would come to love North 
Dakota, even as I have come to love it, by intimate contact with its people. 
This is not a program for a day or for a year, but it is a long-range program 
that will have both tears and triumphs along its way. 

We have come far enough along the way in medical education in North 
Dakota to know that in obstetrics, for example, our physicians are eager for 
the best. They want postgraduate education made more readily available to 
them and this a Center, such as I have indicated, can provide. I have seen 
how well the all-too-few opportunities that have been provided for postgrad- 
uate instruction in obstetrics have been utilized in the saving of the lives of 
mothers. We have only begun. 


Discussion 

DB. GBOEGE W. KOSMAK, New York, N. Y. — ^Dr. Moore’s contribution exemplifies 
the progress in obstetrics in his locality through the medium of individual efforts by con- 
scientious and enthusiastic practitioners, by efforts stimulated from within and not from 
without. The presentation discloses, moreover, that simplicity of procedure may be equally 
effective in producing results as the more elaborate and costly methods by which the grad- 
uates of our medical schools and many of our hospitals have become infected. It should 
still be possible to conduct satisfactory deliveries under ordinary circumstances even in the 
homes, in areas where hospital facilities are not readily available, or where poor hospitals 
constitute a danger in themselves. 

Naturally enough, Dr. Moore stresses the desirability of hospital deliveries, but, with 
proper preparation, a homo delivery can be made almost equally satisfactory, if perhaps 
less convenient for the physician. Of course it is a matter of environment, and the environ- 
ment must be made safe. That depends on the doctor, and the nurse, and the family. 
Perhaps' we can never reach that stage of perfection when there will be provided universal, 
adequate, and competent hospital care, and in the meanwhile we may have to improvise. 
There may be areas where medical facilities are inadequate, but there is still an aid in 
the properly supervised trained nurse-midwife, to whom, however. Dr. Moore does not refer. 

Dr. Moore stresses the importance of postgraduate training of the physician to keep 
him up to date. My own observations have convinced me that we need less of the displaj'^ 
of modernity than we do of stressing such elementals as the anatomy and physiology of 
pregnancy and labor, as well as the necessity for aseptic technique, adequate diagnosis of 
the normal, and proper appreciation of the abnormal. 

The postgraduate lecture seminars of many of our State Medical Societies feature too 
largely, in many instances, the academic, the laboratory, the exceptional, the abstractly 
scientific phases of obstetrics. The practicing physician may believe that he needs “brush- 
ing up,” but it is doubtful, to me at least, whether an abstruse evening lecture by a 
visiting specialist will afford him much satisfaction or actual benefit. I rather lean to and 
have advocated in my own state a visit of from a few days to perhaps a week to a 
teaching center with attendance at clinics, in wards, in the delivery room, places where 
he comes into contact with the actual patients. For the younger men, the brief residencies, 
to which Dr. Moore refers, are also most desirable, provided they are not affected too much 
by the “fancy” obstetrics witnessed and attempt them when they return. In my belief, 
it is the obstetric elementals which should be impressed. 

I therefore agree with much of what Dr. Moore presents in his paper, and his sug- 
gestions might well be applied elsewhere. The maternal death rate in this country has 
declined in an extraordinary manner, and this is due, in my belief, to the analysis of its own 
work by the profession in the various study committees which have been developed over 
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Table I. The Use of Plasma ik Obstetric Patients From August 27, 1944, 

TO August 27, 1945 



patients 

UNITS 

Ectopic pregnancj’’ witli severe hemorrliage 

9 

16 

Placenta previa 

16 

27 

Postpartum hemorrhage 

64 

92 

Abruptio placentae 

2 

2 

Cesarean section 

3 

8 

Abortion 

18 

22 

Vaginal bleeding 

2 

4 

Total 

114 

171 


Table II. The Extent to Which Plasma Has Been Used Throughout North Dakota 
During the First Year of Operation of the Plasma Bank 


Total communities in whicli one or more units of plasma lias Been used 38 

Total number of counties in which plasma has been used 32 

Total reports received on units of plasma to date 1,250 

Total number of patients receiving plasma 663 


Table III. Distribution of Plasma 


Hospitals 

Ph3"sicians 

Drugstores 


44 

31 

3 


Total depots 78 

Total number of counties in North Dakota* 53 

Total number of counties having plasma 49 

Counties with no hospital or physician 3 


♦One total county is Indian Reservation, 

Table IV. Total Cost op Program 


Total cost of program to date 

$26,572.14 ' 

Cost per unit of plasma since the beginning of the program 
Estimated cost per unit for the coming year 

12.56 

Minimum 

2.75 

Maximum 

3.00 


The distribution of the plasma throughout the state is of interest because it 
again calls attention to the factor of environment. Table III gives that 
distribution. 

The total cost of the program during its first year of operation and the 
anticipated cost of plasma in the future are of interest and appear in Table IV. 

I have used the plasma bank as another illustration of how environment 
can be changed with resultant good, not only to the practice of obstetrics, 
but to the general practice of medicine and surgery. • 

Our next and, I believe, our most far-reaching and important step in 
changing the environment will be the establishment of a four-year medical 
school at the University of North Dakota. We were successful in getting the 
last session of the North Dakota Legislature to pass an enabling act, authoriz- 
ing the establishment of a Medical Center at the University of North Dakota. 
I visualize the integration of a number of the established hospitals throughout 
the State into a teaching program with the Univei’sity and giving the medical 
students in tlie University firsthand insight into the problems of medical prae- 



ENDOLYMPHATIC STEOMAL MYOSIS- i / 

D. Nklson Henderson, M.D., Toronto, Ontario ; 

(From the Departments of Obstetrics and Gynecology and Pathology of the 

University of Toronto) 

T his paper is a report of a clinical and pathologic study of seven unusual 
uterine tumors arising from the endometrial stroma. Five of these tumors 
were received from the gynecological service of the Toronto General Hospital, 
one from the Wellesley Hospital, Toronto, and one from the St. Cath- 
arines General Hospital, St. Catharines, Ontario. The tumors are identical 
in most of their histologic and pathologic characteristics. They are com- 
posed of cells which closely resemble the cells of the endometrial stroma. They 
spread by direct extension between bundles of uterine muscle, along perivascular 
and perilymphatic tissue spaces, and within the lumen of both vascular and 
lymphatic channels. These histologic characteristics identify them as similar to 
neoplasms that have been described by Casler,^ Frank, ^ Goodall,^ Miller and 
Tennant,^ and Robertson and his eo-workers.° 

In 1919 easier, the first to report this type of neoplasm, described it as “a 
unique diffuse uterine tumor, really an adenomyoma with stroma but no glands.” 
In his case the tumor obviously arose from the endometrial stroma and had dif- 
fusely invaded the uterine wall in a manner similar to adenomyoma. In 1932, 
Prank reported three cases similar in histologic appearance to the one of Casler, 
but exhibiting a spread almost completely confined to peri- and intralymphatic 
channels. Franlc described the close resemblance between the tumor cell and the 
endometrial stroma cell, but could not demonstrate a direct continuity between 
the endometrium and the tumor. In 1937, Goodall reported fourteen cases pre- 
senting gross and microscopic features, Avhich closely allied them to the cases pre- 
viously reported by Frank and Casler. He suggested the name “stromal endo- 
metriosis” for these tumors. Since 1937, nine more cases have been reported, 
three by Miller and six by Robertson. 

These authors have all described their cases in detail. Nevertheless, the 
rarity of the lesion, its uncertain malignancjq and unusual pathologic character- 
istics would seem to warrant this present report. The first of our seven cases 
was encountered in 1933, the last in 1942. The original pathologic diagnosis in 
all cases was endometrial sarcoma. 


Pathology 

In aU cases, the uterus contained one or more tumor masses, which, depend- 
ing on their size, situation, and number, caused regular or irregular enlarge- 
ment of the uterus. The largest uterois contained multiple tumors and measured 
24 cm. in its Avidest diameter (Fig. 1). The smallest contained a single tumor 

*Kead (bv invitation) at the Sixty-Nintli Annual Meeting of the American Gynecological 
Society, HersheV, Pa., June 3 to !y, 1946. 
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the country. But Tve must not stop with achieving a lower mortality rate; the avoidable 
complications and accidents, and morbidity likewise must be reduced. 

Dr. Moore stresses environment as a factor in the successful conduct of obstetric 
procedures. In large measure this is true, but no matter what the material environment 
may be, the actual criterion of success is the knowledge and ability which reside in the 
doctor who has assumed the responsibility of bringing the woman successfully through her 
pregnancy and labor. He in a sense is the one who creates the environment. I feel that 
Dr. Moore and his group should be highly commended for their efforts to inculcate in their 
region an appreciation of good obstetric care. 

DE, EHDOLPH A. BAETHOLOMEW Atlanta, 6a. — ^Poor environment in obstetrics, 
as so well pointed out by Dr, Moore, is not so much a matter of geography as it is a matter 
of lack of physical equipment and obstetric skill and judgment. It is not enough to supply 
modern physical facilities, for these, in the absence of obstetric conscience, skill, and judg- 
ment actually tend to worsen obstetric morbidity and mortality through temptation to use 
unwarranted operative procedures. 

Step by step, in logical sequence, the essajdst has traced the essentials of good ob- 
stetrics, from thorough basic undergraduate' training to continued postgraduate instructions 
through the years of practice, to sustain interest and help the practitioner reach greater 
obstetric proficiency. 

In lieu of compulsory periodic renewal of licensure, which some have advocated to 
insure that practitioners keep abreast of progress in medicine, it would seem far better to 
provide facilities for compulsory refresher postgraduate instruction to accomplish the 
same end. 

The success attending the writer’s efforts to integrate all agencies. State Health 
Department, lay and professional, having as their objective improved obstetric care, is 
reflected in the lowered infant and maternal mortality rate. 

It occurs to me that the State Boards of Health could furnish a much needed service 
by appropriating funds to subsidize free consultation by long distance telephone, for prac- 
titioners confronted with obstetric problems of emergencies. Well-qualified obstetricians, 
preferably members of the American Board of Obstetrics, could be appointed to serve as 
consultants. The state could be divided into districts, each of which could be served by 
a consultant and liis alternate for a certain period of time. 

It is my belief that practitioners would welcome such a service, and that much good 
could be accomplished in directing the proper management of the case and benefit both 
the patient and the practitioner. 

Dr. Moore’s paper brings home to us the fact that whatever is of practical value in 
original research, or papers presented before our special societies, must depend for its 
dissemination and ultimate benefit on facilities such as he has pioneered in North Dakota. 

DE. MOOEE (Closing), — As to the question of the nurse-midwife, in 1940 our physi- 
cians delivered 94 per cent of the obstetric patients in North Dakota, and in 1945 they 
delivered 99 per cent of them. Thus far we have not had to resort to nurse-midwife de- 
liveries in very many cases. If our decline in the number of physicians continues, we 
might have to use more midwives than we have in the past. 
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with, clear fluid were present in the larger tumor masses in three separate speci- 
mens. In one specimen extensive interstitial hemorrhage had occurred into the 
largest tumor which fllled the endometrial cavity. Eadiating out from these 
large tumors were cords and islands of tumor tissue infiltrating the myometrium. 
For the most part, they appeared to lie in vascular and lymphatic channels 
(Fig. 3). They stood out prominently above the cut myometrial surface of 
the fresh specimen, and could be squeezed out or pulled free as slender worm- 
like strands of rubbery tissue. Extension beyond the boundaries of the uterus 
into the broad ligaments was grossly evident in five cases. This was particularly 
noted in the areas about the uterine vessels where fingerlike strands of tumor 
protruded from the cut vessels. 



Fig. 3.--Case 7. Sagittal section of uterus in Fig. 2 showing infiltration of the posterior wall 
of the uterus by cords of tumor, the majority of which are in lymphatic channels. 

Microscopically, these tumors were composed of cells which for the most 
part closely resemble the endometrial stromal cell of the late proliferative phase. 
The cells were remarkably uniform in size, shape, and staining qualities. In 
some areas, a fibrouslike appearance of the tumor cell was noted, a change similar 
to that which is frequently observed in the stroma of the endometrium in endo- 
metrial polypi. In one specimen, that portion of the tumor which partially filled 
the endometrial cavity showed a moderate degree of anaplasia hyperchromatosis 
and an occasional mitotic figure. Areas of edema, myxomatous-like degenera- 
tion, and the formation of varying sized cystic spaces were also observed. A 
most characteristic microscopic feature of the tumor is the presence of numer- 
ous thick-walled blood vessels resembling the spiral arteries of the endometrium. 
The vessels varied from small capillaries to thick-walled muscular arteries, and 
were strildngly evident in all sections (Pigs. 4 and 5). The large tumor masses 
were not encapsulated and were in direct contact with the uterine wall, forming 
a slightly irregular tumor myometrial junction similar to that of the normal 
endometrium. A varying degree of myometrial hypertrophy was evident in 
only three specimens, and in none was it present to a marked degree. 

The myometrium was invaded by broad and slender cords of tumor ex- 
tending between muscle bundles and along perivascular and perilymphatic tis- 
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measuring 6 cm, in diameter. These tumors were subserous and interstitial in 
situation, and in all but two eases fomed, as well, varying sized sessile and 
polj’poid tumors, which partially filled the endometrial cavity (Fig. 2). They 
were nonencapsulated, of soft brainlike eonsistenc.y, and on section Avere faintly 
yellow in color and of homogeneousj vehmty texture. Small cystic spaces filled 



_ Pig-. 1. — Case 1. Uterus enlarged by multinle tumor masses. The broad ligament lym- 
phatics are nodular and distended "with fingerliRe processes of tumor which are protruding 
from the cut vessels. The probe indicates a distended lymphatic in the uterine wall out of 
which tumor has been pulled. 



Fig. 2. — Case 7. Uterine cavity filled with a polypoid tumor mass. 
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sue spaces (Fig. 6). These strands of tumor were frequently seen pushing 
their way into lymphatic channels while still covered by intact endothelium 
(Figs, 7 and 8). In most areas, however, they appeared as masses of tumor 
tissue lying free in lymphatic spaces (Fig. 9). Invasion of blood channels 



Fig. 6. — Case 3. This section shows tumor growing between muscle bundies and within the 

lumen of a lymphatic channel (X46.) 



g_ Case 6. Tumor bulging into a lymphatic vessel but still covered by intact 

endothelium. (X320.) 
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pletcd. Maternal indications for operative delivery (eclampsia, cardiac dis- 
ease, and uterine inertia) may be approached conservatively. When operative 
delivery becomes necessary it should be performed with as little trauma to 
maternal and fetal tissues as pos.sibIe. Extraperitoneal cesarean section may 
offer a better solution for some prolonged, infected labors than Diihrssen’s in- 
cisions followed bj' difficult forceps extractions. This is particularly true of 
those patients with “d.ystoeia dystrophy syndrome,” emphasized by DeLee. 
Women with intra]mrtum fever are apparently particularly predisposed to cer- 
tain complications of labor. In this series, postpartum hemorrhage (over 
600 c.c.) occurred in 21 patients; manual removal of the placenta was neces- 
sary on three occasions. The presence of these complications in febrile labors 
amplifies the dangers already present inasmuch as invasion of the birth canal 
may become necessary. Prior to the inti’oduction of penicillin and the sul- 
fonamides, manual removal of the placenta^ after a febrile labor of genital 
origin often resulted in maternal death from sepsis. Probablj’- the vigorous 
use of the newer antibiotics significantly reduces this risk. In febrile labors 
with genital infections, episiotomy wounds and perineal lacerations sutured 
with catgut are apt to disrupt; silkworm gut-^ has been recommended, since 
drainage is simplified after such repairs. 

Grave significance has been attached to continued fever in the early puer- 
perium^’ since it may indicate a fulminating puerperal infection. Penicillin, 
sulfonamides, transfusions, and efficient nursing care constitute the basis for 
intelligent therapy. Attention should obviously be directed to the possibility 
of an extragenital cause of fever, and proper diagnostic procedures should be 
emplojmd to clarify the clinical ijicture. 

Infant pneumonia and bacteremia in the neonatal period are common, par- 
ticularly in the presence of maternal genital infection with amnionitis. Peni- 
cillin or sulfonamide therapj^ commenced immediately after birth will save some 
infants. Eeeently, sulfathiazole (II /2 grains per pound weight per twenty- 
four hours) was successfully employed in an infant with staphylococcus bac- 
teremia. Penicillin should prove even more effective. Other neonatal infections 
(conjunctivitis, impetigo, and subcutaneous abscesses) occur and early ade- 
quate treatment must be instituted. 


Case Eeports 


Case 1. — (E.-9990.) M. G., aged 39 years, para v, gravida ix, was ad- 
mitted Feb. 6, 1931, approximately eight montlis pregnant, in labor with an 
upper respirator^’- infection and a temperature of 103.6° P. After a short labor 
a 2,200-gram stillborn infant was delivered spontaneously. Immediately, post- 
partum signs of pneumonia appeared and death occurred twenty-eight hours 
after delivery. Hemolytic streptococci were recovered from blood taken just 
before and after delivery. Autopsy was refused; streptococcic septicemia was 
the probable cause of death. 


Case 2.— (F-3815.) M. K., aged 31 years, para 0, grawda i, was admitted 
May 17 1931 , at term. She w’as irrational, with a pulse rate of 150 beats per 
minute, ’temperature 102° F., absence of fetal heai-t sounds, three plus albumi- 
nuria, edema of ' fundi, and fully dilated cervix. A 4,225-gram stillborn infaut 
was extracted with forceps. The amniotic fluid was infected and foul, ►'bfioch, 
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could be demonstrated Avitli less frequency than invasion of lymphatics, due in 
part to the difficulty of differentiating between capillaries and lymphatics. Vas- 
cular invasion, however, could be established readily when the invaded vessel was 
thick-walled or contained a sufficient number of red blood cells to identify it 
as a blood vessel (Fig. 10). The Ijunphatics and wall of the Fallopian tube 
were infiltrated in two eases, and in one of these the subserous venous channels 
also were di.stended ■with tumor (Figs. 11, 12, and 13). 
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Direct continuity between the endometrium and the intramural tumor was 
evident in five cases. In two cases, despite a diffuse involvement of the posterior 
wall of the uterus, no such continuity could be shown. In both of these cases the 
tumor could be traced within a feiv millimeters of the basal layer of the endo- 
metrium, yet, despite multiple sections, direct continuity could not be estab- 
lished. 



Pig:. H. — Case 3. Section of Fallopian tube showing infiltration of its wall by tumor. 
The lumen of the tube is at the lower right of the photomicrograph. Small capillaries above 
the tubal lumen are filled with tumor, and to the left a large mass of tumor pushing into and 
dilating a lymphatic channel is evident. (X20.) 



Fig. 12. Case 1. Lymphatic vessels of the broad ligament filled with cords of tumor. (X20.) 
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A great number of sections from all seven cases were examined, and in only 
one instance were endometrial-lilce glands encountered in the intramural or 
subserous portions of tlie tumor. These •were found in a block cut from a large 
siibserous tiunor in Case 6. They comprised a clump of three typical endometrial 
glands of the proliferative phase. It is possible that they arose from invagina- 
tions of tlie serosal covering in the subserous tumor by a process of metaplasia 
of the serosal cells. Glands "were occasionally encountered near the surface of 
the sessile and polypoid tumors in the endometrial cavity. These probably rep- 
resented remnants of the endometrium, which originally had covered the surface 
of the pol3T)us. 



Pig:. 13. — Case 2. Tumor within the lumen of two subserous veins. (X20.) 

Sections were stained to demonstrate reticulum using Laidlaw’s silver stain. 
They showed a basket-weave network of the reticulum surrounding the indi- 
vidual tumor cell similar to the reticular pattern of the endometrial stroma. 

Clinical Features 

An analysis of the clinical histories of tliese cases failed to reveal symptoms 
or signs that could be considered distinctive for this type of tumor.® In one 
ease, menstruation was undisturbed. In the remaiuder, bleeding was irregular 
and profuse. The blood loss was quite severe, as in five of these the hemoglobin 
estimation was less than 50 per cent. In one case, the symptoms due to the pres- 
ence of the tumor were masked by a tuberculous salpingo-oophoritis and pelvic 
peritonitis. The age of the patients vai’ied from 28 to 45 years. Parity was 
widely varied, from para 0 to .para -vdi. 


*The clinical features of the cases are summarized in Table III. 
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Table I. Age and Parity 


CASE NO. 

AGE 

(YEARS) 

PARITY 

1 

32 

3 

2 

37 

2 

3 

44 

7 

(13 abortions) 

4 

47 

2 

5 

28 

0 

6 

45 

4 

7 

45 

0 


The essential finding on examination was enlargement of the uterus. This 
enlargement was irregular in six of the seven cases, and led to a diagnosis of 
fibromyomas. In two instances it was recognized that the uterine tumors were 
of softer consistency than the usual mjmma, and a diagnosis of degenerating 
fibroid was made. 

All seven cases were subjected to bilateral salpingo-oophorectomj’' and hys- 
terectomy. The findings at the original laparotomj^ in three cases did not excite 
the suspicion of the surgeon that he was dealing with an unusual tj^ie of uterine 
tumor. In the remaining four eases it was immediately evident that a most un- 
usual lesion was present. The broad ligament tymphatics were enlarged, ropey, 
and hard. In one case extension could be palpated in the perivascular Ijunphat- 
ies of the left ovarian artery up to the renal vessels. The infundibulopelrie 
ligaments were thickened, and when clamped and cut, wormlike masses of tu- 
mor squeezed out between the clamps. The same thing again occurred when the 
uterine vessels were severed and the uterus amputated. In these four cases 
the condition appeared to be beyond the hope of surgical cure and the operation 
was completed as a palliative measure. The uterine tumor masses were covered 
by smooth glistening peritoneum, and there was no evidence of secondary perito- 
neal implantation of tumor cells. Peritoneal adhesions were absent in five eases. 
In two cases adhe.sions were numerous, but in one were due to previous laparot- 
omy for ruptured appendix, and in the other to tuberculous salpingitis. There 
were no findings suggestive of endometriosis. 

One patient originally had a supravaginal hysterectomy and left salpingo- 
oophorectomy. Following the pathologic diagnosis of sarcoma of the uterus, a 
second laparotomy was performed, and the remaining tube and ovarj’- and 
cervix were removed. The patient with tuberculous salpingitis had, in all, four 
laparotomies. At the first, the tuberculous adnexa only were removed, due to 
the poor general condition of the patient and operative difficulties. The uterus, 
at this time, was thought to contain ordinary fibroids. One year later, due to 
uterine bleeding, a second operation was performed and the uterus was removed. 
Two and a half years later a recurrent tumor was removed from the retro- 
peritoneal cellular tissue. Bight months later, and four and a half years after 
the original operation, a fourth laparotomy was performed for large bowel ob- 
.struction due to another local recurrence. A colostomy was done. The patient 
died five months later. Unfortunately, a postmortem examination was not per- 
mitted. 

Five of the seven patients received postoperative high voltage x-ra}" therapy. 
Three of these received high voltage at 400 kilovolts; 100 cm. di.stance; 30 treat- 
ments through five pelvic ports, two anterior and three posterior, to 1,800 R per 
port. In addition, one of these five patients received 15 treatments through 
the vaginal cone to 3,000 R. In the remaining two ca.ses, high voltage at 200 
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kilovolts. 50 CTO. distance, vras CTtiployed. One received 1.200 E per port, the 
other 1,600 E and, in addition, 1,100 E through four abdominal ports to cover 
the v-hole abdomen. 

The foEow-np record for all cases is shown in Table II, and reveals that sbz 
patients are alive and weE, and one has died from recurrent di.sea.se. 

T.'-bi.e II. Forrow-Up Eecobd 


C. 1 .SE :ro. 

5 iiviuTioyr or roLzovr-xrp 

1 {'VEAF.S) 

STATUS 

1 

9 

Alive and well 

2 

9 

.Alive and well 

3 

7 

.Alive and well 


7 

Alive and well 

5 

o 

Alive and well 

G 

G 

Alive and well 

7 

5 

Dead 


Discussion 

These tumor’s pos.se.ss eharacteri.stic.s which make them difficult to classify 
a.s either benign or malignant. The tumor cell i.s a weU-differentiated mature 
tj-pe of cell, showing an ab.sence of anapla.sla hj'perchromatosi.s and mitotie 
figures, all of which denote benignancy. The pre.sence of thick-walled blood 
veisel-s. a strikingly con.stant feature of the neoplasm, suggests slow growth, a 
characteri.stie usually associated with benign tumors. The manner of invasion 
of the uterine wall by pushing between muscle bundles and along perivascular 
tissue .space.s without actual de.struction of mu.scle resembles the myometrial 
inva.sion of adenomyo.sis rather than sarcoma. The wide.spread inva.sion of 
k^Tuphatic channels and, to a lesser extent, of blood vessels, however, is an at- 
tribute of sarcoma, and sets the stage for the occuiTcnce of di.stant metastatic 
grovihs that are characteristic of malignant neopla.srns. That di.stant metaslases 
have not been an accompaniment of these tumors is surprising. The tumor, wheu 
pulled from hTuphatie channels, is not in the lea.st friable, but of rather rubbery 
con.si.stency, a characteristic that may explain the ab.sence of embolic meta.stases. 

It was gro.ssly evident in six cases that .surgical removal of the txunor had 
been incomplete, yet five of these patients are alive and weE after six to nine 
years. This failure of the tumor left in situ to continue its growth is difficult 
to explain. Four of the five patients received high voltage x-ray and one did 
not, yet all have survived to the present. The mature, well-difterentiated tumor 
cell would not ordinarily he eon.sidered as particularly radiosen.sitive. Goodall, 
who considers the Ic-sion a type of endometriosis, believes that its growth is de- 
pendent upon estrogen stimulation from the ovarj'. All of our cases had bi- 
lateral oophorectomy. Yet, in one the tumor continued to grow, and the patient 
eventually died from ma.ssive local recurrence. Of GoodalFs two fatal cases, 
one had bEateral oophoreefomy, and the other received radium and high voltage 
x-ray therapy that ordinarily would destroy the .secretory function of the 
ovaries. The abundance with which the tumor is supplied with capillary and 
larger blood vessels suggests that it may be dependent on its own vascular sys- 
tem for nourishment and growth, and that extensions beyond the uterus into 
the broad Egament lymphatics are Eke the branches of a tree rather than its 
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Table III, Clinical Summary 







1 EXTEN- 
1 SION OP 

1 TUMOR 



CASE 

AGE 



OPERATIVE 

BEYOND 

X-RAY 

FOLLOW- 

NO. 

(years) 

PARITY 

SYMPTOMS 

TREATMENT 

UTERUS 

THERAPY 

UP 


32 


37 


44 


ni 


II 


47 


VII 

13 

abortions 


II 


28 


6 45 


IV 


45 


Abdominal tu- 
mor for 6 
months 

Vaginal bleed- 
ing for 4 
years; hemo- 
globin 40% 

Irregular vag- 
inal bleeding. 
Abdominal tu- 
mor for 6 
months. 
Hemoglobin 
80% 

Profuse and ir- 
regular vagi- 
nal bleeding 
for 3 months. 
Hemoglobin 
45% 

Vaginal bleed- 
ing for 2 
months 


Bilateral salpingo- 
oophorectomy ; 
supravaginal hys- 
terectomy 
Bilateral salpingo- 
oophorectomy ; 
supravaginal hys- 
terectomy 
Bilateral salpingo- 
oophorectomy; 
supravaginal hys- 
terectomy 


Bilateral salpingo- 
oophorectomy; to- 
tal hysterectomy 


1. Supravaginal 
hysterectomy; left 
salpingo-oophorec- 
tomy 

2. One month later, 
rt. salpingo-oopho- 
rectomy and re- 
moval of cervix 


Yes 200 K.V. 


Yes 200 K.V, 


Yes 400 K.V. 


No 400 K.V. 


Yes 400 K.V. 


ver. (Tuber- 
culous salpin- 
gitis) 

II, Vaginal 
bleeding 
III. Recurrent 
tumor 


IF. 


Intestinal 

obstruc- 

tion 


2. Total hysterec- 
tomy, 1 year later 

3. Removal of re- 
currence 21/^ years 
later 

4. Colostomy, 8 
months later 


Alive and 
■well, 9 
years 

Alive and 
well, 9 
years 

Alive and 
well, 7 
vears 


Alive and 
well, 7 
vears 


Alive and 
well, 3 
years 


Vaginal bleed- 

1. Diagnostic curet- Yes No 

Alive and 

ing for 4 

tage 

well, 6 

months ; 
hemoglobin 

2. Bilateral salpin- 

years 

go-oophorectomy ; 

40% 

supravaginal hys- 
terectomy 


Vaginal bleed- 

1. Bilateral salpin- Yes No 

Died, 5 

ing; 

I. Pelvic pain: 
Chills and fe- 

go-oophorectomy 

years 


roots. Thus, unless the extensions develop secondary vascular attachments, 
hysterectomy would result in a severance of their blood supply, ischemia, and 
death. 

All of our eases and most of those in the literature were originally diag- 
nosed as sarcoma. This diagnosis was probably made on the widespread invasion 
of lymphatics rather than on cytology. Goodall describes a benign and malig- 
nant type of stromal endometriosis, but this differentiation appears to rest on 
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the clinical course of the disease rather than oji histologic criteria. Eobertson 
included a case in bis series Avhicli exhibited many characteristics of stromal 
myosis, but showed also cellular pleomorphism and necrosis. He designated 
the tumor as a malignant stromal endometriosis, but unfortunately, the ease was 
too recent for a follow-up to have been made. Goodall’s fatal cases died ten 
and eleven years after initial operation, while in Frank’s case recurrence took 
place seventeen years after the removal of the primary tumor. It would appear 
that the lesion should be considered of low-grade malignancy with a tendency 
to late local recurrence. 

The relationship of this tumor to endometriosis is uncertain. Goodall be- 
lieves that the relationship is a close one, and considers the lesion as one type 
of endometriosis. Casler’s ease eventually developed an endometrial cyst of 
the ovary, and five of Goodall ’s cases were associated ^vith ovarian endometri- 
osis. These, however, were not all substantiated histologically. In our eases 
there were no clinical or pathologic findings suggestive of ordinary endometriosis, 
except in the one case which showed a small clump of three endometrial-like 
glands in a large subserous tumor. The grovdh differs from endometriosis rather 
markedly, however, in at least four major respects : it does not menstruate ; it 
forms large, solid tumor masses ; it extends along lymphatic and vascular chan- 
nels by direct continuity of growth ; it tends to recur many years after initial 
removal. These differences would appear to be of sufficient magnitude to war- 
rant the recognition of the lesion as an entity distinct from endometriosis. 

It is difficult to find a short descriptive name for- the lesion. Frank, in 1932, 
suggested “endolymphatic fibromyosis,” which has the disadvantage of not de- 
noting the stromal origin of the tumor. A simple change of his descriptive name 
to “endolymphatic stromal myosis” retains the advantage of Frank’s nomen- 
clature, and has the added value of denoting the origin of this unusual tumor. 

Summary 

The clinical histories, follow-up records, and pathologic characteristics of 
seven cases of rare uterine tumors arising from the endometrial stroma are pre- 
sented. They are similar to cases that previously have been described as adeno- 
myoma without glands, endoljTOphatic fibromyosis, and stromal endometriosis. 
They exhibit pathologic characteristics, which in the past frequently have led 
to a diagnosis of endometrial sarcoma. They seem to be of low-grade clinical 
malignancy. Due, however, to the late recurrences which have been reported, 
long follow-up records are necessary before the degree of clinical malignancy of 
these tumors can be assessed. They occur during the years of sexual maturity 
and present signs and symptoms similar to those of uterine fibromjmmas. Their 
relationship to endometriosis and adenomyosis is uncertain. Their pathologic 
and clinical characteristics are sufficiently distinctive, however, to warrant their 
separate classification. “Endolymphatic stromal myosis” is suggested as a 
name for these neoplasms. 

I am indebted to Drs. W. G. Cosbie, C. O. White, and Eoscoe B. Graham for the clinical 
histories and follow-up records of their private eases. I am also .indebted to Dr, G. W. 
Lougheed, pathologist, Wellesley Hospital, Toronto, and to Dr. Lome Whitaker, pathologist, 
St. Catharines General Hospital, St. Catharines, for the opportunity of studying their surgical 
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specimens. The high voltage x-ray treatments were given under the direction of Dr. Gordon 
Richards, radiologist, Toronto General Hospital, and Director of the Ontario Institute of 
Radiotherapy, Toronto. 
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Discussion 


DR. RICHARD W. TeLINDE, Baltimore, Md. — ^Dr. Henderson has described, and again 
called our attention to an uncommon uterine disease, but it is a disease of which the recognition 
and proper handling become of the greatest importance to the individual who suffers from it. 
In our experience it is very rare, despite Dr. Goodall ’s published statement to the contrary. 
In our laboratory, where 65,000 specimens have been examined, we have encountered only four 
cases, including the first one publislied bj' Casler. Two of these were our own and t^vo were 
sent in from other clinics. As further proof of the rarity of the disease, it should be noted 
that in most of the small series reported, including that of Dr. Henderson, the cases have been 
collected from more than one clinic. During these years while we have encountered these 
four cases, we have seen 128 cases of sarcoma of the uterus in its various forms. Of these, 
79 occurred in. myomas, 11 in the myometrium, 11 in the cervix, and 27 in the endometrium. 
So, again I cannot agree with Dr. Goodall when he states that in contrast to liis views on 
" endometrioma interstitiale, ” ''sarcoma of the uterus is a verj' rare disease.” Of course, 
one might argue that we are confusing the two conditions, but the differentiation is quite 
distinct. 

There are two very important points relative to this disease. Dr. Henderson has men- 
tioned both of them: 

1. Its degree of malignancy. 

2. Its relation to endometriosis. 

In relation to malignancy, there are two things which are quite evident. 

1. Many women do not die, in spite of incomplete removal. The analogj’ mentioned 
by Dr. Henderson to the withering of the branches of a tree after cutting the trunk is quite 
appropriate. 

2. On the other hand, some cases do recur with metastases, some of which are controlled 
by irradiation, and others are not. Recurrences may be very late, as in Frank’s case wliich 
recurred after seventeen years. A comparable degree of malignancy is found in granulosal 
tumors of the ovary. Recently, we have reported three cases with recurrence and death 
eighteen, twenty, and twenty-one years follo\ving the removal of the primary ovarian tumor. 

Most writers have assumed this disease to be a special form of endometriosis. I am 
' pleased that Dr. Henderson has taken a guarded view of this when he states, "The relation 
of this tumor to endometriosis is uncertain. On histologic examination of these tumors, one 
is struck with the similarity of them to adenoraj’osis of the uterus, but to my mind there 
are a few important differences which should put them into a different category: 

1. Cases have been reported that have recurred and progressed following complete re- 
moval of ovarian tissue. 

2. More important still is the fact that some of these tumors have made their clinical 
appearance years after the menopause. For example, Robertson reported one in a 55-year-old 
woman who began to bleed three years postmenopausallj- Miller reported one appearing with 
rapid growth seven years after her last period. Our recent case caused postmenopausal 
bleeding at the age of 61 years, more than ten j’ears after her menopause. I appreciate the 
possibility of an extraovarian source of estrogen, but the fact remains that true endometriosis 
does not act in a similar way after the menopause. 
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3. Furthermore, the percentage of malignancy is much higher in these tumors than in 
true endometriosis. 

4. Finally, the ^extension of these tumors by the lymphatics is different from the mode 
of extension of endometriosis. 

There is one point in the diagnosis of this disease which is of some practical impor- 
tance. Since many of the tumors grow into the uterine cavity as well as into the myometrium, 
tissue may be obtained by curettage which will establish the diagnosis. 

Finally, a word as to the proper terminology for tliis disease. As mentioned above, I 
believe one is not justified in assuming it to be a special form of endometriosis. I feel that 
the term “endolymphatic” should be omitted, because it also extends “ perilymphatically ” 
and through blood vessels. Therefore, I suggest that the disease be called “stromatosis.” 
This term indicates that the condition arises in the endometrial stroma, the only proved 
etiologic fact that we have. 'In using this term, we must do so realizing that some forms are 
benign and others malignant, and that the histologic differentiation is difiicult and, at this 
time, probably impossible. 

DE. EMUi NOVAK, Baltimore, Md. — ^It is a well-known fact that certain types of 
sarcoma of the uterus, not necessarily endometriol, have a tendency to grow intravascularly 
and to penetrate the Ijunphatics. In extreme eases one can even pull out plugs of sarcoma 
tissue from the larger uterine vessels. I would be inclined to interpret Dr. Henderson’s cases 
as representing low-grade sarcomas of endometrial origin. One or two of the gross pictures 
which he showed, especially Fig. 2, presented the massive polypoid intrauterine growth which 
so often characterizes endometrial sarcoma. His cases could scarcely be considered benign, 
since there was such extensive dissemination. 

I would like to amend Dr. TeLinde’s suggestion as to the terminology of these stromal 
growths. For the benign group, the designation of benign stromatosis has been suggested, but 
I believe that it is unwise, to separate this type from what may be called the mother group of 
adenomyosis, of which they represent one variety, and a rare one at that. They are better 
spoken of as stromal adenomyosis. Incidentally, such a diagnosis should not be made unless 
numerous sections establish that the stromal tissue invading the uterine musculature is not 
accompanied by glands. 

There is even more valid objection to the term “malignant stromatosis,” also recently 
introduced into the literature. Stroma is a connective tissue, and the malignant connective 
tissue tumor is sarcoma. The malignant prototype of the so-called benign stromatosis is 
endometrial sarcoma, and this is what such tumors should be called. It is both unnecessary 
and confusing to' introduce such terms as malignant stromatosis. 

DE. JAMES E. MILLEE, Hartford, Conn. — I recently saw a patient who presented a 
picture almost identical with that mentioned by Dr. Henderson. She was 38 years of age, 
had three cliildren, and had lost a great deal of blood during the previous nine months, so 
that hef hemoglobin had sunk to 40 per cent. Total excision of the uterus, tubes, and ovaries 
was done. Complete removal of all tumor tissue was impossible, as it extended high on each 
side, in fact, to the level of the kidney vessels. 

One point I think is worthy of mention, and it may have some bearing on nomenclature. 
The silver differential stain for stroma in these tumors shows the tj’pical basket-work pattern 
which is characteristic of endometrial stroma. The similarity is so striking that it leads me 
to believe that the derivation of these tumors from endometrial stroma should be considered 
when naming them. 

DE. HENDEESON (closing). — ^Regarding the incidence of these tumors, we collected 
our cases over a period of nine years from three different hospitals. Four of the cases oc- 
curred at the Toronto General Hospital. 

I think the discussion of Dr. TeLinde and Dr. Novak emphasized my opening remark 
when I said these tumors are difficult to classify as either benign or malignant. I think 
“stromal myosis” is preferable to the name suggested by Dr. Novak of “stromal adeno- 
myosis,” as this definitely implies the presence of glands in the tumor. Dr. TeLinde’s sug- 
gested name is quite descriptive. 



THE VALUE OF PLASMA PITOCINASE DETERMINATIONS IN 

OBSTETRIOS-f 

- Ernest W. Page, M.D., San Francisco, Calif. 

(From the Division of Ohstetrics and Gynecology, University of California 

Medical School) 

I N THE blood of pregnant women there is an enzyme which destroys the 
oxytocic properties of pitoein. Until this protein is purified and characterized 
as to specificity and action we may refer to it simply as '^pitoeinase.’’ In this 
study, it mil be shown that the level of plasma pitocinase is a guide to both the 
existence and the duration of pregnancy, and that variations from the normal 
range point to a basic enzymatic disturbance associated with eclampsia. 

Literature 

The observation that pregnancy serum inactivates the posterior pituitary' 
hormone was made by von Pekete in 1930.^ . Two years later, he showed that 
the oxytocic effect was reduced when the incubated mixture was tested on preg- 
nant women, as well as when it was assayed on the isolated uterus of a guinea 
pig.^ In 1935, Sehoekaert and Lambillon^ demonstrated that pregnancy serum 
was also “antagonistic” to the vasopressor activity of postpituitary extracts, and 
that normal pregnant women were relatively insensitive to the blood pressure 
raising properties of this hormone,* a fact independently confirmed by Dieck- 
mann and Michel.® 

The enzj^atic nature of this reaction was not elucidated until 1941, when 
Werle and his co-workers®"® studied the inactivating power of pregnancy blood 
upon both pitoein and pitressin. They demonstrated the enzyme “in the sec- 
ond month of pregnancy” and said that the amount “remains at a fairly con- 
stant level from the third to the eighth month, is highest at birth, and can no 
longer be demonstrated one month afterward.” They could not detect any in 
the serum of nonpregnant women nor in fetal cord blood, but found traces of 
activity in all urine specimens and in colostrum. The optimum pH for activity 
was between 6.5 and 7.5. The enz 3 Tne was thermolabile and easily oxidized, but 
after oxidation it could be reactivated by cysteine or glutatliione. No inhibiting 
substances could be found. 

In order to understand the type of reaction with which we are dealing, we 
must consider our substrate. The chemistry and physiology of the posterior 
pituitary hormones has been reviewed recentlj’- by Irving.® Pitoein (oxytocin, 
alpha hypophamine) is a polypeptide containing at least five amino acids, has 
an active sulfydryl group and a molecular weight somewhere between 600 
and 2,000. It is either separated or split off by chemical treatment from a large 
“mother” protein molecule which contains oxytocic, pressor, and antidiuretic 
properties in a constant proportion. When one of the peptide linkages of pitoein 
is split by enzjnnatie action, the substance loses its pharmacologic properties. 
Whether the oxytocic hormone of the posterior pituitary gland plays any role 
in the normal physiology of human reproduction has never been elucidated. 

The following enzymes will not destroy pitoein: Crystalline trypsin,^® 
carboxypeptidase** and pepsm;*® concentrated preparations of bone phos- 

♦■RpTd fbv invitation) at the Sixty-Ninth Annual Meeting of the American Gynecological 
SocletyrHershey. Pa., June 3 to 5, 194C. 

tSupported by the John and Mary Markle Foundation and the James Foundation Grant. 
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fever, and pulmonary congestion developed in the immediate puerperium and 
death occurred on the ninth postpartum day. Blood cultures were negative. 
Autopsy was refused. 

Case 3. — (F-10567.) L. W., aged 30 years, para iii, gravida hi, was ad- 
mitted Jan. 7, 1932, near term. Shortly aftenvard, sharp, continuous, lower 
abdominal pain and temperature. of 101° F. developed. Rectal examination re- 
vealed a firm, orange-sized mass behind the cervix; a 2,750-gram living infant 
was delivered by cesarean section. Pei’itonitis was present at operation and 
subtotal hysterectomy was performed. Tlie patient expired on the third post- 
operative day of peritonitis. At autopsy an adenocarcinoma of the sigmoid and 
generalized peritonitis were found. 

Case 4. — (H-19.) L. G., aged 40 years, para iv, gravida vi, was admitted 
Jan. 2, 1933, in labor with a respiratory infection, cough, hemoptysis, and fever 
of 102° F. A 2,958-gram living infant was delivered spontaneously after a 
short labor, but tlie patient expired eighteen hours post partum from pneumonia. 
Autopsy was refused. 

Case 5. — (M-5040.) H. C., aged 20 3 ’’ears, para 0, gravida i, was admitted 
in coma on Oct. 11, 1935, seven months pregnant. A commlsion had occurred 
five hours prior to admission. The temperature was 102° F., blood pressure 
155/90, fetal heart sounds were absent. After artificial rupture of membranes 
(releasing 6,000 e.c. amniotie fluid), manual dilation of the cervix and internal 
podalic version, a 2,180-gram stillborn, aneneephalic infant was extracted. 
Cyanosis and pulmonary consolidation developed immediately and death oc- 
curred forty-eight hours after delivery. Autopsj’’ disclosed bilateral, confluent, 
lobar pneumonia and infarction of the anterior lobe of the pituitaiy. 

Case 6. — (M-426.) M. T., aged 31 j’'ears^ para 0, gravida i, was admitted 
July 14, 1936, approximately eight and one-half months pregnant with pyelitis. 
After artificial rupture of the membranes, a 2,578-gram living infant was ex- 
tracted with forceps. The temperature reached 102° F. during labor. Anemia, 
edema, cjmnosis, dj^spnea, and delirium complicated the puerperium, and the 
patient died on the twenty-fifth postpartum day. Autopsj’- disclosed pelvic 
thrombophlebitis and pulmonary infarction. 

Case 7. — (P-8969.) M. S., aged 39 j’^ears, para viii, gravida ix, was ad- 
mitted Jan. 21, 1937, approximatelj’- eight and one-half months pregnant with 
an upper respiratory infection, anemia, and fever of 102.8° F. A 3,650-gram 
stillborn, macerated infant was extracted -with forceps after a short labor. 
C^mnosis, pneumonic consolidation, high fever, and delirium followed deliver 3 ', 
and death occurred on the fourth postpartum da 3 L No autops 3 ^ "was granted. 

Case 8. — (E-3072.) E. M., aged 24 3 'ears, para ii, gravida iv, was admitted 
with latent S 3 ^philis Oct. 2, 1937, at term. After the fourth injection of neo- 
arsphenamine, arsenical encephalitis developed. Labor commenced spontaneousl 3 ’ 
the next da 3 L A 2,5SS-gi’am living infant was extracted with forceps after 
maternal death. The temperature rose to 105.6° F. just before death. Autops 3 * 
disclosed edema of the bi’ain, fatt 3 ' metamorphosis of the liver, and pulmonar 3 ' 
edema. 

C.\SE 9. — (38-21502.) E. C., aged 43, para xii, gravida xiv, had elective 
premature artificial rupture of membranes at term. During a latent period of 
four da 3 ‘s. Fever of 102.0° P. developed and the fetal heart sounds disappeared. 
After a sliort labor a 3,690-gram stillborn infant Avas delivered. There Avas a 
postpartum hemoriliage of 800 cubic centimeters. Tlie en.suing febrile course 
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four hours after excision if kept in Tyrode’s solution in the ice box. In match- 
ing responses, the mean rise rather than the peak of the clonic response is the 
more accurate reflection of the dose. Some typical responses obtained are illus- 
trated in Pig. 1. The usual precautions of bubbling oxygen next to the strip, 
avoiding trauma to the uterus, neutralizing and warming all solutions to be 
tested, and counterbalancing the tension on the uterus carefully are all essential 
for performing the liioassay within an accuracy of plus or minus 25 per cent. 

Calculations 

The destruction of pitocin.bj’’ pregnancy plasma follows the kinetics of a 
first order reaction, and the log of the percentage remaining plotted against time 
gives a straight line. We have determined liy repeated trials that the velocity 
of the reaction is independent of the amount of pitocin used and varies only 
with the concentration of the enzyme in the incubation mixture. Accordingly, 
if the time taken for half destruction is determined, the velocity can be calcu- 

0 693 

lated by applying the simple formula k — : — - — We have adopted 

• 1/^ time (minutes) 

100 times k (the velocity constant) as the unit of pitoeinase activity, and when 
this is multiplied by the dilution of plasma utilized in the incubation, the result 
gives the units of pitoeinase per ml. of plasma. In order to estimate how much 
plasma to use and how long the incubation times should be, an approximate 
prediction of the activity must be made (from the ciuwe of Fig. 2). The follow- 
ing derivation of thd first formula is then useful : 

V 2 time (min.) 0.693 x 100 

plasma dilution estimated units/ml. plasma 

A convenient incubation time is selected and the plasma diluted accordingly. 
Samples are removed at the estimated time for half destruction, about one-third 
less and one-third more than this time in order to obtain at least four points 
(the zero time sample being the first). Following the assay, the log of the per- 
centage of pitocin remaining is plotted against time — most conveniently with 
semi-log paper — and by fitting a straight line through the four points, the time 
for half destruction may be easily read from the chart. Values of less than 0.1 
units/ml. of plasma may lie readily determined, but an activity corresponding 
to less than 0.05 units/ml. of plasma must be considered as doubtful. 

Results 

Nature and Stability of Plasnui Pitoeinase . — The enzyme with which we are 
dealing is a large protein molecule, and most of the activity may be found in 
that fraction salted out at one-third saturation of ammonium sulfate. Attempts 
at purification are difficult because the activity is so easily destroyed by oxida- 
tion. A portion, but not all, of the lost activity may be restored by treatment 
with cysteine. Preliminary treatment of pregnancy plasma "with 0.1 molar iodo- 
aeetate does not inhibit the activity. Prolonged incubations (over six hours) 
are best carried out in modified Thunberg tubes in vacuo wdth a hea-vy layer of 
toluene on the surface. 

Pregnancy plasma may lie stored at 6° C. overnight without appreciable 
loss of activity, but there is a loss of 60 per cent of the activity in four days 
at this temperature. If tlie plasma is frozen, or is kept at 6-8° C. m vacuo or 



PAGE; PLASMA PITOGINASE DETERMINATION IN OBSTETRICS 


1015 


phatase,^^ amine oxidase, diamine oxidase (histaminase), and the fibrinolytic 
enzjone of activated human plasma (present study). Other enzymes, in vari- 
able concentrations, %vill destroy pitocin: Crystalline chymotrypsin and con- 
centrates of 3 ’-‘east aminopolypeptidase, “angiotonase” (extracts of red blood cells 
or kidney ) ,^° . tyrosinase,^® papain, and the dipeptidases and aminopeptidases 
of intestine.^® Gulland and Macrae^® believe that the enzyme which actually 
destroys pitocin (i.e., “pitocinase”) is not identical -with any of these latter 
impure enzymes but is simply a contaminant. 
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Pig. 1. — Response of Isolated rat uterus to pitocin. 


Tracing 

Units added 

Mean rise 

to 20 mi. bath 

(mm.) 

E 

0.01 

17 

A 

0.025 

20 

B. F 

0.05 

22. 22 

H 

0.075 

24 

C, G 

0.1 

27. 2S 

D 

0.2 

37 


Methods 



Tile technique of determining the plasma concentration of pitocinase is 
relatively simple. Five units (0.5 ml.) of commercial pitocin are added to a 
known amount of oxalated pregnancy plasma, the volume is made up to 50 ml., 
and a few drops of toluene are added as a preservative. An initial sample of 
20 ml. is withdrawn and immediatelj'^ inactivated by adding one drop of 10 per 
cent acetic acid and placing the tube in a boiling water bath for three minutes. 
The filtrate represents the “zero time” or “100 per cent substrate” standard 
with which sulisequent samples are compared. The remainder of the mixture 
is incubated at 37° C., and 10 ml. samples are removed at predetermined inter- 
vals and inactivated in the same manner. 

The percentage of pitocin remaining in each sample is estimated by a 
standard oxjToeic assay on an isolated uterine strip suspended in Tyrode’s solu- 
tion in a constant temperature (37° C.) bath of 20 ml. capacity. For this pur- 
pose, we have used the uterine horns of rats too old to breed, or rats which have 
been castrated two to four weeks before use.* The uteri are useful for twenty- 

•Castration or advanced age reduces the spontaneous motility of the isolated uterus 
without materially affecting its response to pitocin. In addition to its economy, the rat uterus 
has the advantage of being insensitive to histamine. As an interesting and puzzling sitle hght, 
we have noticed that the uteri of castrated rats respond well to pitocin only if the animals are 
fed lettuce or vitamin A in addition to Purina Dog Chow, or are sensitized with estrogenic 
hormones. We have not as yet made a systematic study of this phenomenon, but the observa- 
tion suggests that there is a relationship between vitamin A and the metabolism of the 
estrogens. 
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vary with the phases of the menstrual cycle, being high at the time of ovulation 
and very low during menstruation. The observed activity may be due to fluctu- 
ations of a nonspecific protease rather than to the more specific peptidase under 
consideration. Samples from 52 pregnant women, on the other hand, were 
positive in 51 instances and doubtful in one. The doubtful result (less than 
0.05 unit/ml.) was obtained on a woman who was but sixteen days past the 
date of conception as judged from her basal body temperature curve. 

The plasma of a rabbit, guinea pig, or rat did not show any activity during 
pregnancy. Five samples of fetal cord blood obtained at delivery showed no 
pitoeinase activity. 

Packed red blood corpuscles, after hemolysis, gave the same activity per 
gram as full-term pregnancy plasma, regardless of species or sex. The fuU-term 
human placenta, after brief extraction with saline in a Waring blender, exhibited 
from 30 to 50 units of pitoeinase activity per gram of tissue. It is not Imown, 
however, whether pitoein may be destroyed by a variety of intracellular pro- 
teinases and peptidases, or whether the proteins extractable from tissues which 
destroy this substrate are identical with the plasma pitoeinase of human preg- 
nancy. The plasma enzymes which destroy angiotonin like^vise increase in preg- 
nancy, but to a much smaller extent, and there is no parallelism between 
“angiotonase” and “pitoeinase” activity either in plasma or in tissue extracts.*® 

Plasma Pitoeinase in Normal Pregnancy . — -Prom the 4th to the 38th week 
after conception, there is a thousand fold increase in the plasma pitoeinase con- 
centration, and this high level is maintained during labor. Following delivery, 
the enzyme decreases logarithmically at the rate of about 25 per cent per day 
until it disappears in four weeks. Fig. 2 illustrates the rate of increase during 
normal pregnancy. (Four values of less than 0.1 unit/ml. do not show on this 
chart.) From the tliird to the sixteenth week after conception, there is a 100 
per cent increase in plasma pitoeinase concentration every twelve days. Even 
though there Avere an error of 50 per cent in the bio-assay, one might therefore 
date the time of conception within plus or minus six days. The probable error 
of our bio-assay is within 25 per cent, and there does not appear to be much in- 
dividual variation among Avomen Avho are less than four months pregnant. Dur- 
ing the last four months, the scatter is too great to make an accurate prediction 
of the date of confinement. 

FolloAving abortion, the same logarithmic decline of pitoeinase concentration 
occurs that is noted after delivery ; so that, if we loiow the date of abortion, we 
can calculate the approximate date of conception. Conversely, if Ave linow how 
far advanced the pregnancy Avas, aa^g can approximate the date on Avhich the 
completed abortion occurred. Such information is limited in its usefulness, but 
might assume medicolegal importance. Of prognostic value, perhaps, would be 
the ImoAAdedge of Avhether the pitoeinase level is increasing or decreasing after 
an episode of bleeding in the first trimester 

TAvdns (tAvo cases), triplets (one case), and intrauterine death of the fetus 
(tAVO cases) do not alter the values from the normal i*ange. 

Plasma Pitoeinase in Pre-eclampsia aivd Eclampsia . — When true pre- 
eclampsia or eclampsia supervenes, an interesting phenomenon occurs (Pig. 3). 
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under a liea\y layer of mineral oil, there is a loss of onlj^ 35 per cent in seven 
days. The results to be described belo^v were all obtained Avith fresh blood 
samples. 

Distribution of Pifocinase . — Plasma samples of 20 nonpregnant subjects, 
including amenorrheic and postmenopausal women, shoAved traces of pitocinase 
activity between the ranges of 0.01 and 0.06 unit/ml. of plasma. These A’^alues 
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Pig. 2. — Plasma pitocinase levels in normal pregnancy. 
Ordinate: Units/ml. plasma (values below 0.1 not illustrated). 
Abscissa: Week of pregnancy, dating from conception. 
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taminase values are likewise scattered on botli sides of the normal range, and 
again there is no apparent correlation between the value and the severity of the 
disease.® The present observations, together with tliose of Ahlmark on his- 
taminase^® and Smith and Smith on serum fibrinolysin,^® suggest that there is a 
basic enzymatic disturbance associated with eclampsia. 

The source of plasma pitoeinase in human pregnancy is not known, but the 
most reasonable hypothesis is that the trophoblastic syncytial cells contribute 
this protein to the maternal blood stream. The enzyme can be detected about 
three weeks after implantation of the fertilized owm, and the rate of increase in 
the blood parallels the rate of growth of the placenta. The increase continues 
long after the histologic disappearance of the Langhans’ cells. The protein is of 
sufficient size to prevent its passage into the fetal circulation. We have mixed 
the plasma samples from pregnant and nonpregnant women, and have found 
that the nonpregnant plasma acts as a diluent, in the same manner as saline 
solution. This would indicate that pitoeinase does not exist normally as a 
zymogen which is simply activated by pregnancy blood. We Icnow nothing about 
the physiologic significance of pitoeinase, and it seems rather .strange, speaking 
teleologically, that a woman is protected maximally against a natural oxytocic 
hormone at the onset of labor. 

If both pitocin and pitressin are destroyed by the same enzyme, and even 
though all of tlie destruction were to occur in the plasma, as suggested for 
angiotonin,^*’ it can be seen that a pitoeinase concentration of 100 units/ml. 
in a normal pregnancy near term would permit the inactivation wthin forty- 
five seconds of half of any quantity of postpituitary hormone injected intra- 
venously. Tills may account for the relative insensitivity of normal pregnant 
women to the blood pressure raising action of pitressin.'’’ ® 

Since the uterine horns of an elderly female rat may be used for many 
tests at a negligible cost, the determination of plasma pitoeinase may prove to be 
a rapid and economical test for pregnancy. Whether its accuracy approaches 
that of a urinary chorionic hormone determination remains for further study. 
With careful technique, the test has the additional advantage during the first 
four months of determining the week of pregnancy, and during the last four 
months it may be of value in the differential diagnosis of pre-eclampsia from 
other hypertensive disorders. At the present time, we are searching for some 
substrate other than pitocin, so that chemical or colorimetric titration may re- 
place the more inaccurate and somewhat tedious bioassay. 


Summary 


Very early in pregnancy, an enzyme capable of inactivating pitocin ap- 
pears in the blood, and a method for its quantitative determination is described. 
Tlie properties, kinetics, stability, and distribution of pitoeinase are discussed. 

During the first four months of human pregnancy, the plasma concentra- 
tion of this protein increases logarithmically in such a fashion that not only the 


•As a tentative explanation, the essential change In pre-eclampsia may be an elevated level 
of both pitoeinase and histaminase. In half or more of the cases, large protein molecules may 
be lost through the glomeruli, thus clearing the plasma of the enzyines at a rate exceeding 
their accumulation. This is based on the Onding of low plasma and high urir-“' rnr 

pitoeinase in one case of eclampsia. 


iiurt <Ai. it ro-tc Gxcccd^S 

high urinary values for 
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Of the 16 cases studied to date, only three had plasma pitocinase levels which 
fell ■within the normal range. Seven had values which were high, and six had 
values wliich were low for the corresponding period of pregnancy. There is 
no apparent correlation between the severity of the disease and the plasma 
pitocinase level. In the seven cases of eclampsia, for example, three values 
were high, one was normal, and three were very Ipv^., In two cases of pregnanej’^ 
complicated by severe arteriolar hypertension, normal values were observed. 



Fig. 3. — Plasma pitocinase levels in pre-eclampsia and eclampsia (solid circles), compared 
with the normal range for the last trimester (open circles). 

Discussion 

It is interesting to compare these observations on pitocinase with the ex- 
haustive studies which Alilmark recently made on the histaminase activity of 
pregnancy plasma.^® This latter enzyme, which is a diamine oxidase having 
no inactivating properties upon pitocin, nevertheless has a similar thousand, 
fold inerease during pregnancy. In contrast to pitocinase, the histaminolytic 
enzyme appears somewhat later and levels off sooner, but it demonstrates the 
same logaritlunie increase during early pregnancy. Ahhnark claims that from 
the fifth to the fourteenth week after conception he can estimate the duration 
of pregnancy "within six days. The method for plasma histaminase determina- 
tion is somewhat more cumbersome than that for pitocinase, but it is already be- 
ing used in Stocldiolm as a routine pregnancy test and as a prognostic aid in 
eases of threatened abortion.^' In pre-eclampsia and eclampsia, plasma his- 
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test would be the examination of those species of animals in which the estrogen “spiegel” o: 
the plasma during pregnancy resembles that of the human — ^for example, the mare. 

. These are admittedly only a few, and rather unimportant, suggestions prompted b;; 
Dr. Page’s stimulating report. All must agree that he has done a workmanlike job of in 
vestigation and has made a real contribution. Its future development will be followed witl 
great interest. 

DP. OHAPLES H. PECKHAM, JP., Hartford, Conn. — The theoretical, aspects of Dr. 
Page’s paper have been discussed by Dr. Bachman. I should like to make a few remarks con- 
cerning practical applications of this work which may develop in the future. Pirst, it seems 
likely that the method may become somewhat commonly employed in diagnosing pregnancy 
Most of the tests in use up to the present time carry with them a sufficient percentage of er- 
ror as to leave a good deal to be desired. In Dr, Page ’s series there was one doubtful reaction, 
while the others were clearly positive or negative. Furthermore, the test is not a time- 
consuming one and, frequently in obstetrics, problems arise where time is the essence of 
diagnosis. 

Before reading the paper, I hoped that it might produce something to add to our knowl- 
edge of the cause of the onset of labor. It is a matter of general agreement that the uterus 
in early pregnancy reacts very little to pitocin. The reaction increases as the pregnancy ad- 
vances, and is greatest at about the time of the onset of labor. It is puzzling to find an 
enzyme in the plasma capable of inactivating pitocin, and particularly to find it in highest 
concentration at a time when the uterus is most sensitive to an oxytocic substance. 

It is, furthermore, difficult to understand why an enzyme apparently elaborated by the 
placenta should take four weeks after the extrusion of this organ before it has entirely dis- 
appeared. Also, if we assume that the enzyme is a product of the placenta, why would not 
the concentration decrease as soon as the product of conception dies? Finally, placentas de- 
livered after the estimated date of confinement frequently show evidences of senescence. One 
would suspect in these cases a decrease in plasma pitocinase, but such was not Dr. Page’s 
findings. 

The problem as to why the plasma pitocinase level was high in certain cases of tox- 
emias and low in others deserves further investigation, particularly since there was no clinical 
differences found in the two groups. I believe the essayist should conduct follow-up studies 
on these patients in order to ascertain whether some of them developed permanent vascular 
damages while others did not. 

DB. PAGE (Closing). — So far as the occurrence of pitocinase in closely related species 
are concerned, I have had no opportunities to obtain such material, but a pregnant monltey 
would be a welcome addition to my group of patients. 

I failed to mention that when this method is used as a qualitative test for early preg- 
nancies, the fresh plasma and pitocinase incubated in vaouo in a Thxmberg tube, with a 
heavy layer of toluene on the surface, for eighteen hours. Of 20 additional tests 
on women who were less than eight weeks pregnant, all have been positive, while only traces 
(less than 0.05 imits/ml. of plasma) have been found in nonpregnant subjects. Wo have not 
found a subject who suspected pregnancy in less than seventeen days after conception. 
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existence,' but the week of pregnane3>- may be closely approximated. In true 
pre-eclampsia or eclampsia, the plasma levels are scattered on both sides of the 
normal' range, indicating that an enzymatic disturbance is associated vitli this 
disease. 

Appreciation is expressed for the able assistance of Mrs. Dean Eucker and Miss Eleanor 

Enos. 

References 

1. von Eekete, K.: Endokrinolbgie 7: 364, 1930. 

2. von Eekete, K.; Endokrinologie 10: 16, 1932. 

3. Schockaert, J. A., and Lanibillon, J.: Compt. rend. Soc. de biol. 119: 1194, 1935. 

4. Schockaert, J. A., and Lambillon, J.: Compt. rend. Soc. de biol. 123; 309, 1936. 

5. Dieckmann, W. J., and Michel, H. L.: Proc. Soc. Exper. Biol. & Med. 32: 1591, 1935. 

6. Werle, E., and Effkemann, G.: Arch. f. Gjmak. 171: 286, 1941. 

7. Werle, E., Hevelke, A., and Buthmann, K.; Biochem. Ztschr. 309: 270, 1941. 

8. Werle, E., and Elalvelage, A.: Biochem. Ztschr. 308: 405, 1941. 

9. Irving, G. W., Jr.: The Chemistry and Physiology of Hormones, Lancaster, Pa., 1944, 

Am. Assoc. Adv. Sci. pp, 28-46. 

10. Croxatto, H., Alliende, J., and Croxatto, E.; Eev. de med. y aliment. 5: 228, 1943. 

11. Croxatto, H., Croxatto, E., and Eioseco, M.: Eev. Soc. argent, de biol. 21: 23, 1945. 

12. Gulland, J. M., and Macrae, T. E.: Biochem. J. 27: 1383, 1933. 

13. de la Maza, J., and Croxatto, H. : Boi. soc. biol. Santiago. 2: 23, 1944. 

14. Getman, F. H., and Daniels, F.: Outlines of Theoretical Chemistry, ed. 6, New York, 

1937, John Wiley & Sons, p. 317. 

15. Page, E. W. : Am. J. M. Sc. In press. 

16. Ahlmark, Axel: Acta Physiol. Scandinav. 9: Suppl. 28, 1944. 

17. Walentin, T.: Svenska Lak-tidning. 51: 1, 1945. 

18. Smith, O. W., and Smith, G. V. S.: Science 102: 253, 1945. 

19. Sapirstein, L., Eeed, E., and Page, E. W.: J. E.xper. Med. 83; 425, 1946. 


* Discussion 

DE. GAEL BACHMAN, Philadelphia, Pa.— Dr. Page’s careful quantitative study of 
the inactivation of posterior ' pituitary extracts by pregnancy plasma draws attention to a 
little-loiown sector of the field of enzyme physiology. I should therefore like to comment 
on a few of the theoretical, rather than the practical implications of lus work. 

His demonstration of the strikingly consistent and remarkable rise in concentration 
of "pitocinase” during pregnancy arrests attention as being a new contribution to our 
knowledge, and well worth further investigation. It would be interesting, for example, to 
know more about the nature and specificity of this enzyme. Dr. Page has indicated that it 
may be active against substances other than pitocin, and this, if true, would enhance its 
physiologic and clinical interest. Indeed, I think he is doing rather less than justice to his 
own good work by his coinage and use of a term having so narrow a meaning as ‘ ‘ pitoeinase. ’ ’’ 

It would also be interesting to know more about the site of formation or release of 
this enzyme during pregnancy. Dr. Page has suggested its probable production by the grow- 
ing trophoblast, and this would seem to be its most likely source. However, one should bear 
in mind that a similar, and conceivably identical, enzyme is richly distributed intracellularly 
in several tissues, including the erythrocytes of men and nonpregnant, as well as pregnant, 
women. It is, therefore, at least theoretically possible for such a pre-formed intracellular 
enzyme to be released during pregnancy through altered conditions of cell permeability-. In 
this connection the possible role of the sex steroids suggests itself, for it wiU be remembered 
that these steroids appear in plasma during pregnancy in a rising curve of concentration 
very strikingly comparable to that which Dr. Page has demonstrated for "pitoeinase.” Of 
course, the apparent absence of the enzyme in fetal plasma argues against the possibility- 
suggested, unless it can be shown that the preformed enzyme is also absent in fetal tissues 
and erythrocytes. But the notion would bear examination, if only to enable us to have a 
firmer theoretical floor under the proposed use of this enzyme reaction as a specific diagnostic 
test of pregnancy. As "leads” it might be useful to test for the presence of the enzyme in 
such conditions as hemolytic ictero-anemia and obstructive jaundice. Another interesting 
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Table I. Effect of Cervical Mucus op Normal Women on Bacteria 


ORGANISM 

1 sietiiod of testing* I 

RESULTS t 

Streptococcus liemolyUcus 

Staphylococcus aureus 

Neisseria gonorrlioeae 

Plates streaked 

Plates poured 

Plates streaked 

Plates poured 

Plates streaked 

50% showed inhibition 

6.3% showed inhibition 

67 % showed inhibition 

80% showed inhibition 

72% showed enhancement 


♦Cervical mucus, in amounts ranging from G.7 to 226 mg., was introduced Into suspen- 
sions of 24-hour cultures of the organisms indicated. After two hours of incubation at 37° 
C., plates were poured or streaked. 

tThe colonies were counted after twenty-four hours’ incubation and compared with counts 
made on the control cultures containing no cervical mucus. None of the resultant cultures 
of Streptococcus or Staphylococcus in media containing cervical mucus showed enhancement, 
and none of like cultures of Neisseria oonorrhocae showed inhibition. 


by the addition of cervical mncus to the culture medium, may add significance 
to the observed persistence for many months of gonorrheal infections in cer- 
vices which remain otherwise fallow. 

From their observations on cattle, Woodman and Hammond® regarded the 
liquefaction of mucus, such as occurs at estrus, as a requisite to the free 
progression of spermatozoa through the cervix. A gradient in electric poten- 
tial of 3 to 5 millivolts between the zone of contact of cervical mucus (pH 9 
to 9.6) and semen (pH 7 to 8) has been described by Miller and Kurzrok.^® 
They suggest that this difference in potential may be a directing factor in the 
first orientation of spermatozoa in the female genital tract. Using in vitro 
methods, these same workers observed that when the mucus is infected, highly 
viscid, and opaque, the sperm in the proximity to it will not congregate at 
its boundary, nor will they try to penetrate the mass. 

Seguy, in 1933,”’ qualitatively described an increased amount of cer- 
vical mucus at the time of owilation as determined by direct inspection of the 
ovaries. At this time the mucus was noted to be most translucent, acellular, 
and penetrable by spermatozoa. Similar qualitative results were reported by 
Lamar,^® who introduced an improved technique for studying the penetration 
of cervical mucus by spermatozoa. Inasmuch as spermatozoa are ejaculated 
into an entirely new environment, and since their initial task is to overcome 
the obstacle of cervical mucus, the characteristics of this secretion at different 
times of the menstrual cycle appeared to be of sufficient importance to justify 
a quantitative in vitro study of factors which might assist or hinder the migra- 
tion of spermatozoa through the cervical canal. 

Experimental 

Subjects . — ^Young women, for the most part medical students or labora- 
tory technicians, who were in good health, and who had normal menstrual 
cycles and normal pelvic findings, served as subjects in these studies. Basal 
temperature records of all these subjects showed a typical midcycle .shift from 
a lower to a higher level. This, with collateral evidence, has been regarded 
as a sign of ovulation. 

Collection of Matei'ial . — Cervical mucus was obtained throughout the cycle, 
save during menstruation, by aspiration from the external os and from the cer- 
vical canal. An effort was made to obtain all the mucus available at any one 
time. All specimens were weighed. 


Besults 

Amount of Mucus . — Although the production of mucus varies from cycle to 
cycle and from subject to subject, the monthly patterns are quite similar. 






CYCLIC CHANGES IN THE PHYSICAL AND CHEMICAL PROPERTIES 

OP CERVICAL MUCUS- 

W. T. POMMERENICE, M.D,, ROCHESTER, N. Y, 

(From the Department of Obstetrics and Gynecology, University of Rochester 
School of Medicine and Strong Memorial Hospital) 

T he escape of a vaginal discharge, Avliich rustic herdsmen have long re- 
garded as a sign of estriis in their stock, finds its counterpart at mideycle 
in the human female. This discharge, which intelligent and observant women^ 
and clinicians recognize as a second flux in the menstrual cycle, is traceable 
to the cervix.^ While one may infer that this mucus normally contains incre- 
ments from the uterus, it is not yet known to what extent the endometrium 
contributes to the character of the mucus which collects at the external os. 

Rhythmic changes in the cervical glands with greatest development in the 
second half of the cycle have been described by Hartman® in the monkey, and 
by Wollner* in women. Sjbvall,® hoAvever, noted that the proliferation reached 
its highest point at the time of ovulation, and thus gave a histologic explana- 
tion for the secretory changes, which can be observed directly by clinical 
examination. It is at the time of o^^llation during the phase of maximal fol- 
licular development that the greatest yield of clear mucus may be obtained 
at the cervical os.® This finding has also been observed following supracervical 
hysterectomy. Since women upon whom bilateral oophorectomies and supra- 
cervical hysterectomies have been performed may be stimulated to the produc- 
tion of large amounts of clear mucus by the administration of estrogens, it 
seems established that the cervical glands are susceptible to or controlled by 
hormones.^ 

One may here join in with the speculations of others concerning certain 
functions of cervical mucus. On a priori grounds, one might attribute to it 
a protective function shared by the secretions of other mucous surfaces. By 
its replenishment, it may well aid in the removal of foreign bodies, cellular 
debris, and bacteria enmeshed in its substance. DeLee^ regarded the mucus 
as presenting a barrier to the uterus against infection, a view again expressed 
by Goodall in 1945.® However, the evidence as to how the mucus exercises 
this property, apart from its action as a physical obstruction, has to my knowl- 
edge not been adducted. 

The current interest in antibiotics stimulated an investigation now in 
progress by a colleague. Dr. Charles Carpenter. The data now on hand sug- 
gest that cervical mucus, in vitro, may inhibit the growth of certain strains 
of Streptococcus hemoly,ticus and Staphylococcus aureus, and enhance the 
groAvth of certain strains of Neisseria gonorrhoeae (Table I). This latter find- 
ing, i.e., the apparent encouragement to the grovi;h of N. gonorrhoeae, given 

•Read (by invitation) at tlie Sixty-Ninth Annual Meeting' of the American Gynecological 
Society, Hershey, Pa.. June 3 to 5, 1946. 
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progressively worsened and the patient died on the fifteenth postpartum day 
despite energetic chemotherapy. Blood culture revealed hemolytic strepto- 
cocci; autopsy siiowed generalized peritonitis and acute endocarditis! 

Case 10. — (38-24611.) R. IT., aged 40 yeans, para vi, gravida vi, was ad- 
mitted July 26, 1938, at term. After artificial rupture of membranes and a 
latent ]ieriod of twenty -four houns, a 3,218-gram living infant was delivered 
spontaneously following a shoiT labor. One hour prior to delivery a chill and 
temperature of 101.8° F. apjieared. Shock, anuria, cyanosis, sepsis, and delirium 
followed delivery and death occurred on the thirteenth postpartum day. Blood 
cultures were negative. No autop.sy was granted. 

Case 11.— (38-29937.) B. W., aged 34 years, para viii, gravida ix, was ad- 
mitted in coma on Oct. 25, 1938, approximately seven months pregnant. Four 
convulsions and hematuria had been noted prior to admission. Labor commenced 
spontaneously and a 2,375-gram stillhoim infant was delivered spontaneously 
after a short labor. Coma, pulmonaiy edema, and fever (105° F.) persisted, 
and death resulted forty-eight hours after delivery. Autopsy was refused. 

Case 12. — (39-7131.) B. L., aged 17 jmars, para 0, gravida i, was admitted 
with latent syphilis on June 9, 1939, approximately eight months pregnanl. 
Following the tenth dose of neoarsphenamine, nausea, vomiting, and fever 
(101.4° F.) developed. A 2,420-gram Imng infant was delivered spontaneously 
after a short labor. Cough, hemoptysis, fever (105.6° P.), and leueopenia de- 
veloped and death occurred on the first postpartum day in spite of energetic 
treatment. Hemolytic staphylococci were recovered from .sputum and blood. 
Autopsy disclosed acute pulmonary edema, lobular pneumonia, hemolytic 
staphylococcus aureus septicemia and agranulocytosis. 

Case 13. — (38-18243.) R. S., aged ,21 years, para ii, gravida hi, was ad- 
mitted on li'Iaj’’ 27, 1940, at term. After artificial rupture of the membranes a 
transverse presentation developed' wTiich external manipulation failed to correct. 
PoUo'wing this, the fetal heart sounds disappeared, and the temperature reached 
101.6° P. After fifty hours of labor a 3,765-gram stillborn infant was delivered 
by cesarean hysterectomy. Cough, abdominal distention, fever (104.4° P.) and 
delirium developed during the puerperium, and death oecurred on the tenth 
postoperative dajL Beta hemolytic streptococci were recovered from the cervix, 
although blood cultures were negative. No autopsy was granted. Microscopic 
sections of the uterus showed no infection. 

Case 14. — (41-1862.) E. G., aged 20 years, para 0, gravida i, was admitted 
in coma on Feb. 8, 1941, approximately nine months pregnant. Six convul- 
sions had occurred prior to admission. Examination disclosed a temperature of 
100.4° P., four-plus albuminuria, and blood pressure of 220/106. After artificial 
rupture of the membranes and a short labor, a 2,800-gram stillborn infant wa.s 
extracted (breech). Coma, fever, and comnilsions persisted, and death oc- 
curred on the first postpartum day. Autopsy showed pulmonary congestion 
and edema, pleural effusion, and peripheral necrosis of the liver. 

Case 15. — (40-3592.) M. G., aged 27 years, para v, gravida ix, was ad- 
mitted on Aug. 29, 1941, with vaginal bleeding at term in labor. The admission 
temperature was 102.3° F. A 3,500-gram stillborn infant was delivered spon- 
taneously after a short labor. Bleeding and shock followed deliveiy. After 
supportive transfusions and a uterine pack failed to control hemorrhage, sub- 
total hysterectomy was performed ten hours after delivery. Death occiuTca 
on the ‘first postoperative day. No autopsy was granted. Microscopic seetion-s 
of the uterus disclosed acute suppurative endo- and myometritis and examine 
lion of placenta supported the clinical impression of plaeenta previa. 
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When the amounts of mucus obtained are plotted on a scattergraph, one notes 
that the maximal production occurs on about the fourteenth day of the usual 
28-day cycle. A fairly abrupt rise in the amount of mucus is noted before 
the fourteenth day, and a sharp fall afterwards. At the time of the peak 
production, a ten- to twelvefold increase is noted over the 20 to 60 mg. quan- 
tity present in the postmenstrual and premenstrual periods. 

In these studies, it was observed that a time relationship exists between 
mucus production and the basal temperatiu’e shift.® The maximal secretion 
is noted to occur in the two-day period during which the rise in the basal 
temperature takes place. Gi’oss tests also indicated that the viscosity of the 
mucus is lowest at tliis time of greatest output, a phenomenon described qual- 
itatively by Seguy“' and Lamar.^® 

Yiscosity. — Cervical mucus as it collects at the external os is not homo- 
geneous and does not behave as a true fluid. Such complex properties as 
density, surface tension, tackiness, film formation, and dispersibility influence 
its fluidity. Possible admixture with endometrial secretions and contact with 
the vaginal acidity and flora may well alter its flow characteristics. However, 
by using an objective method for measuring the fluidity, one finds that the 
rcsi.stancc to flow of mucus through a capillary tube, expressed as viscosity, 
decreases as one approaches the mideycle. The lowest viscosity, though vari- 
able over a period of a very few days, occurs at the time of ovulation coin- 
cident with the shift of the basal tempei'ature. At this time the output of 
mucus is greatest, hlucus which requires as much as 100 seconds to traverse 
a given distance through a capillary tube, a condition typical of the post- 
menstiual and premenstrual periods, is replaced at mideycle by a thin watery 
secretion having such fluidity that only 2 to 3 seconds are required for it to 
negotiate the same distance under the same set of standard experimental 
conditions, 

Peneimhilify of Mucus by Spermatozoa. — When the fluidity of mucus, ex- 
pre.sse<I as the conver.se of the viscosity, and the penetrability of mucus by 
spermatozoa are graphically compared, a high degree of correlation is noted.^^ 
At midcycle, when the mucus possesses its lowest viscosity, spermatozoa may 
travel through it at the rate of 3 mm. or more per minute. Before and after 
the ovulatory phase, their progress through the mucus may be reduced to less 
than 0.25 mm. per minute; in fact, at times the attempts of the spermatozoa 
to negotiate the mucus barrier fail entirely, 

ITfder Content. — The fluidity of mucus at midcycle suggested that its 
water content is greatest at this time. By test it was determined that the water 
content of cervical mucus ranges from 92 to 94 per cent in the postovulatory 
and prcoATilatory phases. This low figure may be due to the high cellular 
eojifcnt. At mideycle, as indicated by the thermal sign of omdation, the 
water content rises to 97 to 98 per cent. This fact might of itself help to 
explain the increased penetrability of mucus by spermatozoa at this time 
(Fig.M). 

The copious outpouring of mucus at mideycle, in contradistinction to the 
menstrual flow, appears to involve but little cell destruction and loss, since 
the secretion at this time is translucent and relatively acellular. It has not 
been pnssilde to do actual cell counts because of the difficulty of effecting 
sat isfactory disper.sal of the mucus with its enmeshed cells over a grille. 
During ihg phase of low output the mucus is idseid, opalescent, or even turbid. 
These turbid or opalescent specimens, on microscopic examination, are foimd 
to be very rich in cells and debris. 

Chemical Content. — ^MacLeod^®* made the significant observation that the 
metabolism of human spermatozoa suspended in Binger-glueose solution is 
largely glycolytic, and that aerobic glycolysis amounts to about 80 per cent 
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of the anaerobic. Substrates containing such ntilizable sugars as glucose, mal- 
tose, mannose, fructose, and glycogen were found to be essential for the main- 
tenance of glycolysis and prolonged activity of the spermatozoa. 

Since sugar is such an important factor in the metabolism of human sperma- 
tozoa, it is but natural that it should be supplied by the ejaculate. Huggins 
and Johnson^^ demonstrated that the glucose content of semen, which aver- 
ages about 300 mg. per eent,^"' is derived from the seminal vesicles. 
MacLeod^® has shoivn that 75 per cent of the spermatozoa are present in the 
first 40 per cent of the normal ejaculate. McCarthy^® has shown that incuba- 
tion for twenty-four hours reduces the glucose content of semen to 10 to 25 
per cent of the original level. 
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Fig. 1. — The Increase in water content o£ cervical mucus at the time of ovulation as indi- 
cated by the shift in basal temperature. Three subjects; four cycles. 


Hughes^’- and Novak"^ have recently called attention to the important 
part played by glycogen in the nutrition of the egg before and after fertiliza- 
tion, and also after nidation. As though to anticipate this requirement, the 
genital tract is generously supplied with this carbohydrate. Since the sperm 
cells on penetrating cervical mucus carry with them no substantial reservoir 
of sugar, MacLeod*® has hypothecated that in all probability they find a suit- 
able substrate in the female genital tract to maintain their motility. This 
suggestion led to an investigation in our laboratory of the carbohydrates in 
cervical mucus. 

The cycle, exclusive of the menstrual period, has been divided arbitrarily 
into three phases: preovulatory, ovulatory, and postovulatory, the ovulatory 
period corresponding to those days during midcycle on which the amount of 
mucus is markedly increased. The daily results have been averaged according 
to the phase of the cycle (Table 11). The Somogyi modification^^ of the 
Shaffer-Iiartman copper reagent has been used for the determination of 
the amount of reducing substance present. 

When mucus is added to the copper reagent, it is found to contain a small 
amount of free reducing substance. Whether this reducing substance is ac- 
tually a carbohydrate is not yet known. 

If a weak iodine solution is added directly to the mucus, mahogany 
colored mottling and streaks are seen, a reaction indicating the presence of 
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TABM II. CONCENTEATION OF, EEDtrCISTG SUBSTANCES IN CERVICAL MucUS 



PREOVULATORY 

PHASE 

I ovulatory 

PHASE 

postovulatory 

phase 

(% glucose) I 

(% glucose) 

-(% glucose) 

Free Fedveing Suhstances 




(4 cj’cles) 




Praining 

0.11 

0.05 

0.12 

Canal 

0.09 

0.04 

0.16 


Glycogen Precipitation Method 
1. Free reducing substance 


in precipitate 


Praining 

0,02 

0.01 


0.03 

Canal 

2. Free reducing substance 
in supernatant 

0.00 

0.00 


0.00 

Praining 

0.08 

0.06 


0.15 

Canal 

3. Acid iiydroly.sis of pre- 
cipitate (() cycles) 

0.08 

0.03 



Praining 

0,32 

0.23 


0.27 

Canal 

4. Acid hydrolysis of precip- 
itate and supernatant of 

0.15 

0.05 


0.20 

same mucus specimen 

ppt. 

super. 

ppt. 

super. 

ppt. 

super. 

Draining 

0.38 

0.2i 

0.19 

0.20 

0.60 

0.16 

Canal 

Direct Hydrolysis 
(5 cycles) 

0.19 

0.28 

0.10 

0.14 

0.14 

0.14 

Praining 

0.55 

0.41 


0.79 

Canal 

0.60 

0.31 


0,83 


glycogen. When the mnous is dissolved in strong aljcali followed by the addi- 
tion of 95 per cent alcohol, a standard procedure for the determination of 
glycogen, a precipitate is thrown dovvn which also gives the characteristic 
color reaction with iodine. This precipitate contains little, if any, free reduc- 
ing substance, but after acid hydrolysis measureable quantities of reducing 
substances can be determined. If tlie precipitate is glycogen, glucose should 
be formed on hydrolysis ; preliminary fermentation studies show that approx- 
imately 60 per cent of this hydroljdie product is fermentable. The super- 
natant obtained from the treatment of cervical mucus with strong alkali 
followed by the addition of alcohol contains amounts of free reducing sub- 
stance comparable to those found in untreated mucus, and acid hydrolysis 
of this supernatant solution yields even larger quantities of copper reducing 
substances. 

Acid hydrolysis of the mucus itself yields larger amounts of reducing sub- 
stances than by any of the methods previously mentioned. Direct hydrolysis 
would, of course, measure all the reducing substance that mucus might contain. 
Prom the data at hand, there appeal's to be a cyclic variation in the amount 
of fermentable sugars following direct hydrolysis. In the preoiuilatory phase, 
48.7 per cent of the glucose concentration was fermentable, 28.7 per cent in 
the o\uilatory phase, and 49.8 per cent in the posto^’nIatory phase. 

In ail of the carbohydrate studies a cyclic variation in the concentration 
of the reducing substance is noted, with the lowest concentration occurring 
during the ovulatory phase. This fact would appear to be correlated with the 
aeellularity characteristic of this period of the cycle. 

Since the. amount of reducing substance obtained by direct hydrol 3 ^sis is 
greater than the sum of that obtained from the untreated mucus plus that 
obtained by hydrolysis of the glycogen precipitate, the presence in the mucus 
of reducing substances other than carbohydrate was sought. Hewitt^® found 
that tyrosine had approximately the same reducing power as dextrose, and 
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Table III. Color Eeactions Given by Cervical Mucus 


REACTIU.V I’UKKUMABI.Z 
DUE TO PRESE.N’CE OP 


NAME OF TEST 


1 . Iodine test 

2. Biuret reaction 

3. Millon’s reaction 

4. Liebermann's reaction 

5. Xanthoproteic reaction 

6 . Sulfur test 


Glycogen 
Peptitle linhage 
Ilydro.Ny-pIicnyl group, as 
in tytosine 

Condensation of trypto- 
phane with an ahloliyde 
or other carbonyl group 
Phenyl group, as in phen- 
ylalanine, tryptophane, 
and tyro.sine 
Unoxidized sulfur, as in 
cystine 


NOTE: These reactions were obtained on both draining and canal spcclmons. The color 
reactions given by mucus obtained during the ovulatorj' phase were usually fainter than tliose 
given by samples obtained during the pre- and postovulatory phases. 


tryptophane about 80 per cent as mneh. In his tvork he nsed the ITagedorn- 
Jensen reagent, which is slightly more sensitive than copper reagents to rcclne- 
tion by nonearhohydrate compounds. In the belief that certain amino acids 
may account for some of the reduction of the copper reagent, tests for their 
presence were made on the mucus. Color reactions were obtained that are 
characteristic of the peptide linkage; the hydroxy-phenyl group, as in tyro- 
sine; the condensation of tryptophane with an aldehyde or other eai'bonyl 
group ;_the phenyl group, as in phenylalanine, tryptophane, and tyrosine; and 
unoxidized sulfur, as in cystine (Table III). The color reactions were usually 
fainter in the ovulatory phase than in the preovulatory and postovulatory 
phases. This fact is probably due to the acellularity and high water content 
of the mucus at this time. 

The presence of amino acids in cervical mucus is strongly suggested by 
these color reactions. What their significance may be is not established. One 
may here offer the presumption that they share with carbohydrate the function 
of nutrition of the gametes, and perhaps also of the fertilized egg. 

Summary 

Cervical mucus at midcycle is increased in amount, acellularity, water 
content, and fluidity. Furthermore, cervical mucus at this time is well sup- 
plied with carbohydrate and presumably amino acids. From a teleologic 
standpoint, we may conclude that because of these characteristics the sperm, 
on deposition in the vagina, And an environment propitious for their nutrition 
and migration through the cervical canal. 

The author wishes to acknowledge the very able assistance and cooperation of his 
associate. Dr. Ellenmae Viergiver, in the prosecution of this study. Tliis investigation lias 
been aided by a grant from the Ortho Research Foundation. 
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Discussion 

DP. JOHN POCK, Brookline, IMass. — Dr. Pommerenke and his colleagues are develop- 
ing for us factual standards and actual measurements. The uterus is a highly differen- 
tiated organ, good for onij' one thing, reproduction. The egg gets in at one end and, in 
spite of the fact that Pincus has already been able to start rabbit eggs on their way to 
growth by the use of only heat or salt, spermatozoa must enter the other end to fertilize 
the human egg. In order to reach it, they must have a proper medium, and Dr. Pom- 
merenke has limited his discussion to the fluid in one small segment of the uterus. 

I approve of the term "ovulatory phase." We hear much about the variation in 
the amount and the quality of mucus through the menstrual cycle. There is a short period 
at first when it is scantJ^ Then comes the ovulatory phase, at some time in which ovula- 
tion takes place, and during which mucus is plentiful. Tests for ovulation indicate, I be- 
lieve, an ovulatorj’’ phase, and not necessarily the moment of ovulation. 

The fluid in the cervi.x, as has been said, ma}’- be very profuse. Frequently patients 
complain of leucorrhea, which is not necessarily pathologic, but merely the result of hyper- 
function of normal glands. The condition is usually limited to about a week and does 
not necessarily require treatment. However, sometimes this discliarge is so profuse as to 
merit attention. Nevertheless, it would be a great mistake so thoroughly to treat the 
cervix by diathermy as to relieve the patient’s complaint, and yet leave the cervix so 
dry that spermatozoa could not make progress through it. 

Dr. Pommerenke ’s report of Dr. Carpenter’s demonstration of the bactericidal prop- 
erty of cervical mucus at ovulation time is very interesting. Perhaps it explains how 
uncommon it is for the millions of sperm to infect the susceptible tube through which 
they travel after leaving semen that is often highly contaminated. But the gonococcus 
does get into the tube. Do the sperm carry it through the mucus which in vitro favors 
its growth? 

Dr. Pommerenke has pointed out various qualities of this mucus which possibly serve 
the purposes of sperm. Such investigative work is bound to be of great practical value 
in the control of conception, having in mind, of course, the positive rather than the nega- 
tive aspects of this high function. 

The time factors are interesting. The egg is probably susceptible to fertilization for 
only a matter of perhaps twelve to forty-eight hours after its release from the follicle. 
Spermatozoa are functional for probably fort}’--eight hours. It takes the good ones only 
three to four hours to travel from the vagina to the ampulla of the tube. Where do they 
get the energy to do this? MacLeod has shown that sperm in vitro live longer and are 
progressively motile longer if their medium contains some easily utilizable sugar. But 
during the ovulatory phase. Dr. Pommerenke finds that the concentration of reducing sub- 
stances like glucose is less than at other times. The fluid of the ejaculate is high in 
carbohj'drate, but sperm arc in this for only a short time. Nor can there be much for 
them in the uterine fluid, since glycogen docs not appear in appreciable amounts in the 
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endometrial glands until after ovulation. Perhaps, though they can use carbohydrate, 
good ones do not need much, if any. Three times pregnancy has been established in 
hitherto barren -women after injecting into the uterus a t-wice--washed suspension of hus- 
band’s spermatozoa in Eingers-Locke ’s solution that contains only 0.1 per cent of dextrose. 
It is conceivable and -worthy of contemplation that the varying carbohydrate content of 
the cervical and uterine fluid, together -with other chemical constituents and physical 
qualities, may have more direct reference to phylogeny than to physiology. They may be 
inherited factors passed down from long distant ancestors, in whom they were physiologi- 
cally useful, to much differentiated humans in whom they persist but have no function. 
Wliether or not this is so can only be determined by studies similar to those of Dr. 
Pommerenke. 

DR. ISIDOB C. RUBIN, New York, N. Y. — The secretion of cervical mucus under 
normal and pathologic conditions, its phj-sical and chemical composition and properties, 
and its specific purposes are matters which have been dealt with in a more or less de- 
sultory manner in the past. This has not been due to lack of interest so much as to the 
difficulties involved in the technical study of cervical mucus. One of the chief reasons 
for active revival of interest in this subject has been the importance of bringing relief 
to childless married couples who increasingly enlist sjunpathetic medical advice to enable 
them to have children. Dr. Pommerenke ’s_ paper is therefore welcome as a serious at- 
tempt to solve theoretical questions concerning cervical mucus. 

That there are cyclic changes in the cervical secretion may be accepted both on the 
basis of the new evidence presented by Dr. Pommerenke and numerous clinical and his- 
tologic observations. A hormonal relationship between ovarian function and the secretion 
of cervical mucus has been held for a long time; and cervical erosion has also been sus- 
pected of being the result of dysfunction of the ovaries. 

"We have struggled with this question for some years at Mount Sinai Hospital and 
had planned to attack the problem somewhat along the same lines as those of Dr. Franklin 
Hollander of the Department of Physiology, who has done much work on gastric and 
intestinal mucus. But with the intervention of the war which brought on difficulties in 
getting needed apparatus, together with the shortage of man power, we had to abandon 
the full program. 

Evidently Dr. Pommerenke was able to solve the matter of getting the specimens of 
mucus in sufficient quantities upon which to make determinations. We aspirated the cer- 
vical canal under varying degrees of pressure up to 20 pounds in some cases, and in others 
we applied cellulose or aluminum caps to the cervix for several hours. In normal cases we 
were not able by aspiration to get enough mucus for the tests we had planned. The path- 
ologic cases gave us more mucus but, after aspirating it intq a pipette with an expanded 
collecting chamber, it was difficult to remove the specimen for testing. This was later 
solved by devising a sort of trap-door collecting chamber with removable parts. In obtain- 
ing the pH of the cervical mucus in situ, difficulties were encountered because we had no 
suitable electrode and could not have one constructed. 

Concerning the behavior of spermatozoa in cervical mucus, a few observations with 
the Hiihner test and artificial insemination may be mentioned. There have been instances 
where spermatozoa remained motile after one or t-wo hours in the vaginal secretion, al- 
though the spermatozoa found in the cervical secretion were nonmotile. The cervical 
mucus under such circumstances was not necessarily viscid or grossly altered. In most 
cases it was scanty. As a rule, motility was observed in the cervical mucus, while the 
sperm in the vaginal secretion were nonmotile. In some cases spermatozoa have been 
found to remain actively motile in thick muco-pus for a longer time than in the vaginal 
secretion. 

The predominant number of oval or olive-shape heads of the spermatozoa in the 
cervical secretions in contrast to the spear or pear-shape heads of the spermatozoa found 
in the vaginal secretions and in the fresh unmixed ejaculate is a phenomenon not yet 
explained. Does the sperm head change on account of some ph 3 'sico-chemical property 
of cervical mucus which causes it to swell, or does the cervical mucus select these sperma- 
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tozoa out of the millions that make their way into the cervical canal, i.e., are there par- 
ticular gametes present in the ejaculate in a certain percentage which find their way into 
the cervical canal? "When semen containing spermatozoa with predominantly spcar-sliaped 
heads was mixed with cervical mucus, practically all the heads assumed the olive shape. 
This observation was made many years ago and subsequent obser\’ations have corroborated it. 

The question of what constitutes endocervicitis clinically is another pertinent point 
of interest. Endocervicitis characterized by profuse mucopurulent diseharge from the 
cervix and a high content of pus cells may be cleared up by the newer sulfonamide 
chemotherapy which, at the same time, demonstrates its infective nature. But there are 
many variations in the amount of cervical mucus and in the numbers of pus cells which 
may be found at all times of the menstruation-ovulation cj’^cle. Are these findings analogous 
to those in the vaginal smear during the menstruation-ovulation cycle or shall we designate 
them as mild or moderate endocervicitis? Should it be found on the basis of a larger 
number of cases that mucus secretion is more abundant, containing no pus cells, and that 
it is less viscid on the fourteenth day of the menstrual cycle, it may be advanced as addi- 
tional indirect evidence of ovulation, although it may prove eventually not to have such 
specific significance. Dr. Pommerenhe apparently takes it for granted that the cyclical 
diphasic change in temperature is pathognomonic. 

I think a point which should be borne in mind in connection with this discussion is 
that there is a marked difiPcrcnce between normal fertile couples and sterile matings. In 
sterility, resort to coitus during the so-called favorable period has been highly disappoint- 
ing. There are undoubtedly other physical and chemical properties of the cervical mucus 
besides mucin and fluidity which favor, or militate against, penetrability and motility of 
spermatozoa. Whether they are immunologic in nature remains for the future to disclose. 

Such investigation is especially tedious and requires the devotional cooperation of 
the young women submitting to the frequent examinations. Only the keenest interest and 
enterprise in prosecuting this particular work can yield data such as Dr. Pommerenke has 
been able to present. There is great need for more work of this kind. I should like to 
ask him in closing to describe some of the essentials of the technique for the guidance of 
others who may be similarly interested. 

DR, POMMERENKE (Closing). — When the cervical secretion is scant it is almost 
always highly cellular. This “can be demonstrated by microscopic examination when a 
great deal of cellular debris can be demonstrated. 

As regards technique, the dry speculum is inserted into the vagina exposing the 
cervix. The mucus adhering to the surface is wiped away to prevent contamination of 
the specimens which are removed with a pipette attached to a suction syringe. One may 
ask how you got the mucus out of the pipette? This may be quite a job. Clean pipettes 
containing the secretion are emptied into test tubes and rinsings added. At times only 
about 20 mg. of- secretion can be obtained. A high percentage of this is water. Micro- 
chemical methods are available for studying even such minute quantities of material. 



GRAPHIC PORTRAYAL OP RELATIVE PELVIC SIZE* 

WlLLIAlVI F. ]\lENGEnT, M.D,, DALLAS, TeXAS, AND 
■\ViLLiAM C. Eller, M.D., Tulsa, Okla. 

(From the Departments of Obstetrics and Gynecology of the Southwestern 
Medical College and Parlcland Dosyital, Dallas) 

T WO general classifications of the bony pelvis exist, the etiologic and mor- 
phologic. The first, based upon manual mensuration, defines limits of nor- 
mality of inlet size according to Litzmann, and of the outlet according to 
Williams, but disregards the midpelvis. The latter, developed by Caldwell and 
Moloy, is based upon the roentgenologic determination of pelvic shape and its 
effect upon the course of labor, but offers no criteria of size. Both classifications 
are complicated, and neither is of practical value to the medical student, general 
practitioner, or average obstetric specialist. There is need for a simple method 
of evaluation of pelvic adequacy. The purpose of this paper is to offer a visual 
method of depicting three essential pelvic planes in contrast with established 
norms. Results obtained from application of this method will be presented in a 
forthcoming communication. 

The obvious method of evaluating size and shape of any passageway is to 
measure the length and breadth of each of a sufficient number of cross sections. 
Graphic reproduction of each cross section, especially when plotted on a slicct 
of paper in comparison with established norms, offers a clear and a visual con- 
ception of variations of contour. Since the total height of the bony pelvic cavity 
measures approximately 5 cm anteriorly and 10 cm. posteriorly, it is obvious 
that graphic portrayal of but three cross sections will provide sufficient knowl- 
edge of contour. IMoreovcr, since bony dystocia of serious nature occurs most 
often at the inlet, less commonly at the midplane, and rarely at the outlet, these 
three pelvic levels were chosen for graphic portrayal. The contour of cacli plane 
can be sketched with reasonable faithfulness from knowledge of its anteropos- 
terior and transverse diameters, and the point where they intersect. Admittedly, 
this method docs not permit reproduction of the exact outline of each plane, 
and may not satisfy serious students of pelvic morphology, but the resulting 
diagram is sufficiently true to permit accurate prognostication of the course of 
labor. 

In order to diagram each of the three pelvic levels, a normal gjmecoid 
pelvis was selected and the outline of each level accurately obtained by shaping 
lead wire to its anatomic contours. The resulting shapes were corrected for 
minor variations and adjusted to accepted pelvic measurements. Ideal shape 
and size of the inlet, mid-, and outlet planes of an average, normal pelvis on 
a life-size scale were, therefore, accurately reproduced on paper. In addition, 
a centimeter scale was incorporated directly in the anteroposterior and trans- 

^earl nt tlie Sixty-Ninth Annual Meeting of tlie American Gynecological Society, Hershey. 
Pa., June 8 to 6, 1946. 
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Fig. 1. — A-inlet, F-tnid, and C-outlet planes of a normal gj-necoid peivis. The diagrams 
were obtained by shaping lead wire to the anatomic contours of the pelvis, correcting for minor 
variations, and adjusting to accepted pelvic measurements. The scale is in centimeters. 

Note; AH illustrations are reduced to the same size for the sake of ready comparison. 







Vitr 2 The dotted lines represent graphically an anthropoid type of pelvis of patient 

M J Slie was delivered by elective cesarean section because it was felt the head would not 
pass the niidplane. 
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Summary- 

Fever during labor may be due to dehydration, extragenital disease, or 
birth canal infection. The last is diagnosed by excluding the other two, or by 
the discharge of foul material from the tract. The primaiy lesion in infections 
of the genital tract is an amnionitis (placentitis) -^vhich subjects both the mother 
and the child to serious sequelae. In the mother, puerperal infection frequently 
develops and may be fatal, while aspiration pneumonia and septicemia by di- 
rect extension into the placental vessels constitute the chief rislcs to the child. 
In this series of 187 febrile labors, 129 presented evidence of birth canal infec- 
tion' alone or in combination with an extragenital factor. In the latter group, 
eight mothers and sixty-one infants died, mortality rates of 6.2 per cent and 46.9 
per cent, respectively. Dehydration fever was followed bj'- no maternal or fetal 
deaths, but pyrexia of extragenital origin (no evidence of uterine infection) 
led to a maternal death rate of 36.8 per cent and a fetal mortality rate of 42.2 
per cent. 

Treatment of dehydration fever and of extragenital diseases followed usual 
lines. On the other hand, therapy of intrapartum birth canal infections has 
been significantly and favorablj'- altered by recognition of the dangers involved 
and by tbe use of the newer antibiotics, the sulfonamides, and penicillin, 
prophylaetically and curatively. 
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single piece of transparent plastic further simplies the apparatus. Predeter- 
mination of fetal size is difficult and inaccurate, even with present roentgenologic 
methods of fetal cephalometry. Nevertheless, this plastic, cephalic cutout has 
.proved its practical value. Generally speaking, when a given sized cephalic 
outline can be fitted exactly into the pelvic diagram, it may be concluded from 
a clinical standpoint that a child of equivalent size plus 500 Gm. can pass through 
the patient ’s pelvis. The 500 Gm. excess is probably accounted for by the proc- 
cess of molding. 

With graphic portrayal of pelvic size and approximate shape in direct 
contrast Avith the normal, and by use of plastic cephalic cut-outs, it has been pos- 
sible to make accurate prognostications of the course of labor. For example: 
A 29-ycar-old primigravida, at term, hospital number W-27796, Avas admitted 
Aug. 19, 1945, in labor, but Avitli a floating head. Graphic representation of 
the pelvis revealed generalized contraction of inlet and midplane (Figs. 4-A, B 
and G). The child Avas estimated to be average in size. It Av^as predicted the 
head would engage transversely, arrest at midpelvis, and that forceps rotation 
to obliquely anterior Avith extraction Avould be necessary, sinee the head could 
not traAmrse the midplane either in occipitoanterior or occipitotransverse posi- 
tion. This is precisely Avhat happened. After a total labor of 32 and one-fourth 
hours, Avith a second stage of three and three-fourth hours, the head Avas arrested 
in left occipitotransverse position just aboAm the ischial spines. Kjelland forceps 
Avere applied. The operator could not rotate at the level of arrest, and could 
not produce descent AAuthout rotation. By combination of both, he Avas able to 
bring the head through the mid-pelvis obliquely anterior, Avitli subsequent easy 
extraction. The child Avcighed 3,692 Gm., and Avas gaining Aveight at the time 
of discharge. 

Recapitulating, ImoAvledge of six pelvic diameters Avill give all practical 
information necessary for evaluation of pelvic capacity. These diameters are 
the anteroposterior and transverse of the inlet and midplane, and the posterior 
sagittal and transverse of the outlet. Four of the six measurements can be ob- 
tained or closely estimated manually: the anteroposterior of the inlet; the trans- 
verse and posterior sagittal of the outlet; and the transverse of the midplane. 
Two pelvic measurements, the transverse of the inlet and the anteroposterior 
of the midplane, are measured in the living by roentgcnographic means. 
From a practical standpoint, the transverse diameter of tlie midplane is com- 
monly measured roentgenographieally, although in 1930 Hanson described an 
instrument for its manual mensuration. 

Ordinary roentgenograms are Avorthlcss in the evaluation of peh'ic size, 
because the rays emanating from the tube target are not parallel and, therefore, 
enlarge the image. The enlargement is inconstant and depends upon the 
distance of the x-ray film from the object and from the target. Some form 
of correction is essential to determine size. Any acceptable roentgenologic 
technique Avill supply the measurements needed for graphic portrayal of pehuc 
planes. IIoAvevcr, the methods generally employed are technically difficult and 
complex. SnoAv introduced a much simplified method of roentgenographic 
mensuration in 1940, based on geometric principles and employing a specially 
deAUsed slide rule. In both conception and practice, it is AA'ithin the capabil- 
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verse diameters. In practice, the outline of each plane is sketched on the basic 
diagram of its normal counterpart. Obviouslj’-, it is necessary to know where 
the two diameters intersect. The transverse diameter is exactly bisected by the 
anteroposterior unless there is unilateral pelvic distortion. On the other hand, 
the point at which the transverse diameter crosses the anteroposterior of each 
of the three planes is variable and must be determined by mcasui’ement of the 
posterior sagittal diameter. This can be accomplished for the inlet and midplane 
only by roentgenographic means. The technique of manual measurement of the 
posterior sagittal of the outlet is familiar to everj’- obstetrician. 


FETAL WEIGHT IN RELATION 
TO HEAD SIZE 



S = 2500 _3000 Gms. 
M = 3000 —3500 Gms. 
L= 3500-4000 Gms. 


Fig. 3. — Fetal head diagram. In practice, this is made of a 2-mm. thick piece of trans- 
parent plastic, shaped to the contour of the largest size. Tiie other two outlines are etched 
into the plastic. 


Inlet contour (Fig. 1-A) is familiar from frequent portrayal, but the mid- 
plane is seldom illustrated (Fig. l-JS). Cross section diagrams of the outlet 
cannot be made, since there are two triangles in different planes, but with a 
common base. For the sake of completeness, Jiowever, both triangles may be 
projected as a plane (Fig. 1-C). The graphic depiction of a distorted pelvis 
in immediate contrast with the normal is so vivid that an assistant resident 
obstetrician said, “Now we are able to see the patient’s pelvis!” The vividness 
of mental impression is examplified by the following patient (Figs. 2-A, B, and 
G). This is a tj’pical anthropoid pelvis and it seemed obvious that vaginal 
birth of a living, term-sized child would be difficult or impossible, especially with 
regard to the midplane. An elective cesarean section resulted in the birth of 
a 2,528 Gm. Imng child. 

Decision concerning management of any given patient is greatly facilitated 
by applying a diagrammatic, transparent, plastic cutout of small, average, and 
large fetal heads to the graphic, pelvic diagrams (Fig. 3). From available 
tables, cephalic outlines eoiTesponding respectively to infants weighing between 
2,500 and 3,000 Gm., 3,000 and 3,500 Gm. and 3,500 and 4,000 Gm. were con- 
structed. Due allowances were made for the normally flexed position of the 
fetal head during the process of birth. The inclusion of aU three sizes on a 
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ities of any physician willing to spend the few hours necessary to learn the 
basic principles and techniques. After a minimal amount of practice, any 
pelvic diameter may be measured within limits of error of a few millimeters. 
Moreover, only two films, an anteroposterior and a lateral, and the very sim- 
plest of calculations are involved. 

It is no part of the purpose of this paper to discuss roentgenologic pelvim- 
etry, except to emphasize that it is necessary for determination of two of 
the essential measurements. It is doubtful if graphic, portrayal of relative 
pelvic size is necessary in patients with average, or larger, manual measure- 
ments, since associated midplane contraction is unlikely. On the other hand, 
as manual measurements approach the loAver limits of normal according to 
Litzmann and Williams, midpelvic contraction becomes increasingly probable, 
and the need for accurate study of the entire bony pelvis increases. When 
roentgenographe evaluation is necessary, it is obviously desirable to make all 
measurements from the films rather than to depend in part upon manual 
methods. 

Standards of inlet and outlet contraction sufficient to modify the course 
of labor are well recognized and do not need to be repeated here. Standards 
of midplane contraction are not weU established, but are rapidly being formu- 
lated as experience accumulates. This is quite understandable when we re- 
member that outlet contraction was defined by Williams so recently as 1C09, 
and that midplane contraction could be recognized readily only after the advent 
of roentgenographic mensuration. Midplane contraction has not received suf- 
ficient attention, although it is becoming increasingly apparent that it is a 
definite entity. 

Ideally, it would be desirable to determine the six basic pelvic diameters 
necessary for graphic representation on all obstetric patients. It is becoming 
the practice at Parkland Hospital to measure them in all primigravidas, and 
each multigravida with a history of difficult labor. With ever-present financial 
restrictions, this is not always possible, and it is, therefore, desirable to estab- 
lish indications for roentgenographic mensuration of the midpelvis. This will 
be the subject of a forthcoming paper. 

Summary 

A method of graphic portrayal of size and approximate shape of inlet, 
mid-, and outlet planes is presented. This is accomplished by diagramming 
each plane on a graphic outline of its normal counterpart. Six measurements, 
the anteroposterior and transverse of the inlet and midplane, and their point 
of intersection, and the posterior sagittal and transverse of the outlet are 
sufficient for graphic portrayal. Pour of the six measurements can be ob- 
tained, or closely estimated, manually. Koentgenographic mensuration is nec- 
essary for the transverse diameter of the inlet, the anteroposterior of the 
midplane, and the determination of the point of intersection of the two basic 
diameters of each of these levels. It is desirable for determination of the 
transverse diameter of the midplane. When roentgenographic mensuration is 
performed, it is obviously better to make all measurements from the films 
than to depend in part upon manual mensuration. 
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Figr. 4 . — The dotted lines represent grapliically the pelvis of patient E. M. It -was pre- 
dicted that engagement would occur in the transverse diameter of the inlet, that arrest would 
occur just above the midplane, and that the head would have to be drawn obliquely through 
the midi lane with forceps. Furtliermore, completion of rotation to a direct occipitoanterior 
below tin’s level would be followed by easy extraction. This is precisely what happened. The 
second stage of labor lasted three hours and forty-flve minutes. 
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(Slide.) This is a person who had some inlet contraction, slight midplane contraction, 
neither very well marked but very definite, and the outlet was normal. We felt that it 
was quite possible for her to go ahead with her labor and so we allowed that to continue. 
The head has already a certain degree of moulding, but even before that phase we thought 
it would be all right. 

The lateral view shows the posterior sagittal about 1 cm. shorter than the average 
normal. In this case the head became arrested at the level of the spines, necessitating a 
very difficult midforceps operation. Fortunately, the baby was all right and the mother suf- 
fered only a moderate degree of soft parts injury. Of course, if one gets accurate measure- 
ments, we can recognize a marked degree of contraction, and those patients should be delivered 
by abdominal operation rather than by dragging the baby through with midforceps. 

One of the things that radiographic methods particularly bring out is the shape of 
the pelvis. The old manual techniques gave us some idea about measurements, but told 
us nothing of the shape of the pelvis. 

This picture is rather startling at first, and if one had only that to go on one would 
say that this woman could not possibly have a spontaneous delivery. Yet she did have a 
normal spontaneous birth. 

(Slide.) This is another rather startling one discovered on x-ray, an old fracture. They 
are increasingly common in these days of automobile accidents. The question was: could 
this patient have a spontaneous delivery, and should we let her go into labor? She had 
a quick, two-hour labor. 

I believe that this radiographic method presented should prove of considerable value. 
Dr. Mengert’s opinion evidently differs somewhat from that of Dr. Thoms in that we can 
have a normal outlet and normal inlet more often than we realize, and yet have isolated 
midplane contraction. 

DE. GEOEGE KAMPEEMAN, Detroit, Mich. — am a little dubious about the inter- 
pretation of this method of pelvic study. Dr. Mengert rather deprecates radiologic meas- 
urements because of the distortion of structures. Yet, the two most important measure- 
ments he uses are obtained by radiologic methods. I would judge that this might at once 
throw an error into the study. Judging from his enthusiasm, I e.vpcct he has found some 
way of overcoming the possible error. One could be somewhat dubious, however, when 
the two most important measurements are somewhat uncertain. 

DE. MENGEET (Closing). — was taught that contraction of a degree to cause dystocia 
occurred most often at the inlet, seldom at the outlet, and almost never at the midpelvis. 
Since then it has become obvious that midpelvic contraction occurs more often than outlet, 
and probably more often than inlet contraction. 

The bony pelvis is not very tall, since its total height is 5 cm. anteriorly and 10 cm. 
posteriorly. If one knows the contour of three cross sectional planes, he will have all 
necessary information regarding the bony pelvis. If the top and bottom cross-sections are 
of sufficient size, average or better, there is little chance of serious midpiano dystocia. 
On the other hand, if the top and bottom cross-sections are at the lower limit of normal, 
there is good chance of midplane contraction; a sort of hourglass type of pelvis, kfy in- 
terest in this began many years ago with just this type of patient with inlet and outlet 
measurements within the normal range, but at the lower limit of normality'. She had a 
midplane contraction necessitating a difficult midforceps extraction, with a resulting 
dead baby. 

Since each of the three essential planes can be depicted graphically from knowledge 
of two diameters, it is necessary to ascertain these measurements. Three of them can be 
obtained very well manually. The other three are not so readily measured, and one of 
them, the transverse of the inlet, is impossible to measure manually. Therefore, in actual 
practice we depend on the x-ray for measurement of the transverse of the inlet and for 
the transverse and anteroposterior diameters of the midplane. 

Any of the various and current x-ray techniques will give satisfactory measurements 
within a few millimeters. 
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By means of graphic portrayal of relative pelvic size, accurate prognosis 
is possible. It is also possible to make precise prognosis of modifications of 
the course of labor occasioned by mild eephalopelvic disproportion. 
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Discussion 

DE, HENEY C. HESSELTINE, Chicago, 111. — Drs. Mengert and Eller are entitled to 
forthright commendation on this presentation, for their contribution offers an ingenious 
method for evaluation and visualization of pelvic planes. The apparent ease and precision 
of mensuration invite further study. By using the same methods and units of measure, 
scientific comparisons are possible. As Dr. Mengert indicated, the one purpose of this 
paper was to present a method for depiction of the pelvic planes, especially the midplane. 

We at the Chicago Lying-in Hospital have not had an opportunity to try this method 
yet. We employ routinely the basic measurements of the conjugate diagonals and bisischial 
diameters and general palpation for pelvic alteration. This last reference includes degree 
of prominence of ischial spines, changes in the sacrum and other parts of the bony pelvis. 
Whenever measurements under the normal limitation or variations are encountered, special 
and individual attention is given to the patient. At this time, we may use the Caldwell 
and Moloy classification, as an additional prognostic aid. 

Internal pelvic measurements give us only the maximum space available. These con- 
crete measurements do not offer any information about the soft tissues of the pelvis. 
These efforts to determine pelvic size in no way shed light upon the quality of labor which 
may be expected. Although the. essential pelvic diameters may be accurately determined, 
it is not possible to be as exact on fetal size and mensuration. 

We teach that the sequence of labor and delivery by the vaginal route takes place 
not by the rule of simple formula, but because there are multiple favorable factors. These 
factors as we all know them are: the available and usable pelvic capacity, the physiologic 
elastic pelvic soft tissues, good quality and quantity of uterine contractions udth normal 
uterine mechanisms, and, finally, a passenger that can conform to these conditions without 
alteration or by physiologic molding. 

As we become more adept in discovering or predicting the deviations from normal, 
the more we may safeguard the welfare of the mother and her bab 3 ^ For this reason 
alone, this contribution of Mengert and Eller is valuable. 

I urge Dr. Mengert to continue with his proposed program, to give it a clinical trial, 
and to explore the various uses and limitations. Until then, caution must be presented 
lest those inexperienced with these tools and unacquainted with their use employ this 
procedure incorrectly or, possibly, dangerously. 

Thoms and Schumacher (Am. J. Obst. & Gynec. 48: 52, 1944) in their article “The 
Clinical Significance of the Midplane Pelvic Contraction,” said, . . . “We ■ndsh to empha- 
size that although the knowledge of essentially exact pelvic measurements should never 
replace sound clinical judgment, which obviously includes the evaluation of the size of 
the child, character of the labor, etc., the intelligent consideration of such knowledge 
should form an important aspect of scientific obstetrics.” 

DE. KAEL M. WILSON, Eoehester, N. Y. — This method that Dr. Mengert presents 
impresses me as one of value and a very ingenious one which should be extraordinarilj' 
helpful. However, radiographic methods, after all, really offer the only satisfactory — in 
fact, the only possible means of obtaining accurate measurements of the midplane, cor- 
responding rather closely to what used to be called the plane of least pelvic dimensions. 
The importance of this region as a site of dystocia is considerable, of course, and all of 
us, I am sure, have had the experience of arrest of the head in this region and a deliverj' 
completed bj"- a difiicult midforceps operation. What .we want, of course, is an accurate 
method of radiographic cephalometry, but of that we have no hope. 
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amytal by mouth, one hour before operation. In ail eases the abdomen is pre- 
pared and draped for operation and a local anesthetic of 0.5 per cent procaine 
hydrochloride may be used. _ At present we are using continuous caudal analgesia 
in selected cases and occasionally continuous spinal anesthesia if labor is pro- 
gressing unusually rapidly. We have found these methods to be especially ap- 
plicable to early postpartum sterilization. Immediately after delivery the 



Fig. 1. — A. The index finger is inserted into the abdominal cavity and over the 
ligament through a subumbilical incision one and one-half inches long. The uterus Is rotaiea 
to bring tlie fallopian tube into the incision. 

B. The fallopian tube is elevated with an Allis forceps and crushed with a heavy clamp- 
C\ The clamp is replaced by a ligature of heavy silk. 

uterus is an abdominal organ rather than pelvic and, therefore, more easily 
approachable than after involution has taken place. The fundus of the newly 
delivered and contracted uterus is i-eadily palpable, and at tliis leveMn the 
midline below the umbilicus, an incision one and one-half inches in length is made 
thi-ough the skin, subcutaneous fat, fascia, and peritoneum. This affords suf- 
ficienr space to insert the index Imgcr over the round ligament (Fig. 1-A.). The 
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I N 1936, I suggested early postpartum sterilization, Adair and Brown, ^ in 
1939, kindly acknowledged tlie suggestion, extended the time for operation to 
within the first twenty-four hours after delivcrj’- and reported 50 cases. They 
were well satisfied with their results. In 1940, Hewitt and Whitley,^ using the 
same technique, reported a study of 100 patients sterilized by tliis method one 
hour following delivery and were also enthusiastic in support of the procedure. 
Although we have frcquentl}’' employed the Pomeroy technique and found it to be 
satisfaetorjq only the Madlener type of tubal sterilization is included in tliis 
report. It is not intended that the relative merits of the Madlener, Pomeroy, and 
other methods of sterilization be diseussed, but rather the time for postpartum 
sterilization. 

That occasions arise in obstetric practice when prevention of pregnancies 
is imperative to the future welfare of a mother and her family is commonly 
accepted. Such situations are usually associated with those toxemias of preg- 
nancy, the damage from which is augmented by future pregnancies, as Avell as 
with tuberculosis, cardiac, renal and mental diseases, and oilier conditions. 
Multiparity may be the predominant issue, or a combination of circumstances 
may combine to form an indication for sterilization. 

History 

In 1919, and twice thereafter, Madlener®'® described the method of 
sterilization which bears his name. The technique is almost entirely based 
upon the work of Fricdemann® who, in 1906, reported one ease in which he 
crushed an area in both Fallopian tubes by means of the Jlikulicz clamp, but 
recommended the Doyen clamp (later used by Madlener) and ligated the ci-iislicd 
area with catgut. He did not mention ligating a Imuckle of the tube, nor did 
he use nonabsorbable suture material for the ligature, but othcx’wise the method 
was the same as that described by Madlener. There have been several modifica- 
tions of this technique and some conti'ovcrsy as to its reliability, but the method 
as detailed by Madlener has given encouraging results. 

Method 

If an analgesic has been used during labor, many patients are still feeling 
the effects soon after delivery. However, to insure the patients’ comfort 0.01 Gm. 
of morphine sulfate may be given by h}q)odermie injection or 0.2 Gm. of sodium 

. •Rcntl fby invitation) at the Sixty-Ninth Annual Meeting: of the American GynecoloBical 
Society, Hershey, Pa., June 3 to 6, 194C. 
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social and economic conditions. All of Group 1 had given birth to five or more 
babies — some to as many as twelve, and the average parity was 5.6, while in 
Group 2 the average parity was 6.7, and some had given birth to as many as 
fifteen babies. We considered that such a woman had' done her duty, and that 
the children in the family were entitled to the future protection of the mother. 
Anemia, unless severe, was not included as an indication, for a considerable 
proportion of all our indigent patients are anomie as judged by the usual 
standards. 

Table II. General Information 




GROUP 1 

GROUP 2 


Age and Parity 



Aver.'ige pnrity 


5.6 

6.7 

Average age 


33 yrs. 

28.2 j-rs. 

Mortality, Morbidity, and Stay 

in Hospital 


Mortality 


0 

0 

Morliiility 


12.5% 

6% 

Avci'age stay in hospital 

Length of Labor 

13 days 

9 days 

Slmrto.ct labor 


1 hr. 

Longest labor 



46 hrs. 

Average labor 


lOhrs. 

12 hrs. 

Time Elapsing Between Delivery 

and Operation 


Shortest intcrA-al 


114 brs. 

1 hr. 

Longest interval 


8 lirs. 

18 hrs. 

Average interval 

Type of Delivery 

2%: hrs. 

3% hrs. 

Breech assisted 

1 

5 

Low forceps 


2 

3 

Spontaneous 


47 

92 



50 

ino 


Forty-seven patients in Group 1 delivered spontaneously, two were delivered 
by low forceps, and one by breech extraction. In Group 2, 92 were spontaneous 
deliveries, and eiglit were assisted. The average age in Group 1 was thirty- 
three years, and average duration of labor ten hours; while in Group 2 the 
avei-age age was tAventy-eight years, and the average length of labor Avas tAA’ch’e 
hours. Tlie average stay in the hospital Avas thirteen daj-s in Group 1 as com- 
paied AA'ith an average postpartum hospitalization of nine days for patients in 
Group 2. Tin's comiiarcs closely AA'ith the aA'erage obstetric ho.spitalization Avilh- 
out intervention of this nature. These operations in each series were done by 
aiiproximatoly tAvelve members of our house staff under the supervision of the 
resident pliysieian. There Avas no mortality, thrombosis, or embolism in eh her 
group, and, according to the standard approA'ed by the American Committee 
on lilaternal Welfare, the morbidity AA'as 12.5 per cent for Group 1 and 6 per cent 
for Group 2. The standard mentioned is that any patient Avith a temperature 
of 3S° C. (100.4° F.) or more on any tA\'o days after the first tAventy-four hours 
postpartum, oral temperature readings being made at least four times daily, is 
febrile. There Avas one postoperative complication in each series, and that was 
Avound infection Avhich prolonged hospitalization to about three Avccks, 

Time for Operation 

The time AA-hen this operation .should be done in the postpartum period is the 
crux of the .situation, and the technique used in this repoit is that of Jladlcnor. 
By early postpartum sterilization, it is not meant to disturb the patient by 
sur’-ical" intervention the instant her baby is born, but rather to carry out the 
procedure as soon after delivery in AveU selected cases as is consistent Avith good 
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uterus is moved or rotated on its longitudinal axis to bring the corresponding 
Fallopian tube into the incision, -where it is seized with an Allis or Babcock clamp 
and lifted upward. The Imuckkd tube, including a small portion of the meso- 
salpinx, is clamped acro§s with a crushing instrument. This must be carefully- 
done to paper thinness and without breaking the serosa, as recommended by 
kladlener.® At first we used a crushing intestinal clamp for this purpose, but, 
finding it inconvenient to use in a small area, substituted a heavy clamp with 
a short powerful jaw 9 mm. wide, provided with longitudinal serrations (Fig. 
1-B). The Fallopian tube is thus doubly crushed, leaving the clamp in place 
for one-half minute, and ligated with double hea-vy black silk (Fig. l-(7). The 
procedure is repeated on the opposite tube, and the small abdominal incision 
closed in layers. It is more important to proceed carefully, especially in crush- 
ing and ligating the tube, than it is to hurry, but the operation should not take 
longer than fifteen to twenty minutes. Some authors have suggested placing a 
third ligature on the tube. This seems unneeessaiy and could be harmful. The 
crushed and ligated area which is proximal to the uterus is the important one, 
and, if the serosa is injured, resulting in a tuboperitoneal fistula at this point, 
a failure results regardless of other ligatures. 

Material 

We present a resume of 50 postpartum sterilizations performed in the 
Department of Obstetrics and Gynecology of the Peiping Union Medical Col- 
lege during the years 1939 and 1940, by the technique just described and a series 
of 100 cases from the Department of Obstetrics and Gynecology of the 
University of Tennessee College of Medicine from 1939 to 1946. There is 
nothing in common between the Chinese and American series other than that 
the time and technique of operation are the same, and the indications are similar. 
We do not intend to go into the details of indi-vddual eases. The indications 
in general for both groups were as shovni in Table I. Henceforth in this dis- 
cussion the series of eases from Peking will be mentioned as Group 1, and the 
series from Memphis as Group 2. 

We did not operate upon any patient with actual or potential infection as 
far as we could judge. Multiparity was included as an indication for steriliza- 
tion, inasmuch as most of these were indigent patients who live under poor 

Table I. Indications for Postpartum Sterilization 




GROUP 1 

GROUP 2 

Multiparity 


23 

33 

Multiparity with pre-eclampsia 


0 

5 

Multiparity ivith eclampsia 


0 

2 

Multiparity with anemia 


3 

9 

Hj-pertensive cardiovascular disease 


2 

12 

Essential hypertension 


0 

4 

Varicosities 


0 

4 

Pulmonary tuberculosis 


6 

4 

Penal disease 


0 

IG 

Hydronephrosis 


0 

1 

Nephrosclerosis 


0 

1 

Lympliopathia venereum 


0 

1 

Hj-perthyroidism 


0 

1 

Myocardial insufficiency 


0 

1 

Pheumatic heart disease 


10 

0 

Bronchial asthma 


0 

2 

Polycythemia vera 


0 

1 

Diabetes mellitus 


1 

1 

Mental deficiency 


0 

1 

Psychosis 


0 

1 



50 

100 



CONTINUOUS SPINAL ANALGESIA IN CESAREAN SECTION- 

Its Advantages, Technique, and an Analysis of Three Hundred Cases 

John C. Ullhry, M.D., F.A.C.S., Philadelphia, Pa. 

T he administration of regional or local analgesics for operative procedures 
has gained increasing prominence in the past few years and, with improve- 
ments in technique and drugs, their use should supplant, in a large measure, the 
older types of general anesthetic agents now employed. 

Cesarean section’^ requires a more careful selection of anesthesia than any 
other surgical obstetric procedure. Here, consideration must be given to the 
child in utero as well as to the mother, and an anesthetic must be used that wll 
be satisfactory to both. The ill effects of various drugs and inhalation anesthesia 
on the unborn child have long been recognized. The marked narcosis of babies 
delivered by these methods has been one of the highest causes of fetal mortality. 
Realizing this deleterious effect, it has become the object of obstetricians, when 
cesarean section is indicated, to use an anesthetic agent which Avill have the least 
possible effect upon the baby. 

With the advent of spinal anesthesia, it was thought that a method had been 
found that would bo safe for the baby, but at that time only drugs of high tox- 
icity were available and large doses were injected. As a eonsequence, numer- 
ous deaths occurred before the operation began. As a result of this maternal 
mortality, single dose spinal anesthesia was given up in most of the clinics 
throughout the country and local infiltration was used as safest for the mother 
and child. However, not every patient Avas suitable for this type of anesthesia 
and inhalation agents Avere used in a high percentage of cases. Since the intro- 
duction of continuous or fractional spinal by Lemmon,^ in 1939, and Avith the use 
of less toxic diugs, its safety has been aa'cII demonstrated. The application of 
this method to cesarean operations follGAAmd, in that it offered an ideal method 
of safety and controllability AAdiieh is so necessary for the operation. 

Definition . — ^Analgesia is defined as the production of an insensibility to 
pain and is used here instead of the common term anesthesia, which usually 
denotes complete absence of sensation. Thus continuous spinal analgesia means 
only a loss of sensibility to pain and the complete retention of consciousness, 
produced by the injection of a drug into the .subarachnoid space. 

A. Advantages . — 

1. The safety of continuous spinal analgesia lies mainly in the administra- 
tion of smaller initial doses instead of the previous one-injection method. This 
is because the most dangerous period of spinal analgesia is Avithin the first thirty 
minutes after injection. With the giving of a small initial dosage of the drug 
any untoAvard toxic sjunptoms Avill be minimal, and Avith the needle in the sub- 
arachnoid space, most of the drug can be rapidly AvithdraAvn by removing sev- 
eral cubic centimeters of cerebrospinal fluid. , 

2. The controllability of continuous spinal analgesia is of paramount m- 
portance in cesarean section. A very small dose of the drug is given to reacJi 

♦Bead at a meeting of the Philadelphia Obstetrical Society, Nov. 1, 1945. 
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judgment, and with due regard to the local and general condition of the patient. 
Following infection as manifest by the presence of fever, the most fncjuont 
and serious complication of the immediate postpartum period is licmorrlingc. 
In recognition of this fact, the rules of hospitals require, or should require, that 
the patient remain in the delivery room undisturbed for one hour ai'tor delivci-y, 
or until the period of bleeding is over. In the absence of bleeding at the end 
of one to two liours after deliverjq one may assume that there is little danger of 
hemorrliage. Skajaa^ sterilized 126 patients by the Madlener technique from the 
second to the twentj’^-ninth days postpartum. There were seven eases of 
thrombosis and one of embolism in the group operated upon after the fourth 
day. The uterus and other pelvic organs were disturbed at the height of involu- 
tion and at a time when the uterus contains pathogenic bacteria, as lias been 
shown by studies on the baeteriologie condition of the puerperal uterus. Skajaa 
also reported one ease of thrombosis occurring in a patient sterilized on the 
second day. In a study of the baeteriologie condition of the puerperal uterus, by 
means of intrauterine cultures taken on an average of 3.2 days after delivery, 
Douglas and Rhees® found anaerobic and aerobic streptococci in 73. G per cent of 
all patients studied. Loeser® found bacteria in the upper cervix in 25 per cent 
of his cases on the first day post partum. Kulka*® believes that bacteria invade 
the uterus even during labor. AdaiF and again Diamond” came to the sound 
conclusion that postpartum sterilization should not be done after the first twenty- 
four hours. Thornton and Williams^^ reported a group of 309 sterilizations, 
178 of which were combined with appendectomy. There was a morbidity of 
21 per cent, one fatality, thromboses, and other complications in those operated 
upon after the first day, and the highest morbidity was in those done on the 
eighth day. Still they conclude that there is no relation between the time of 
operation and the postoperative complications. It is not our policy to combine 
postpartum sterilization Avith any other elective procedure. ICnight'^ has 
reported a series of postpartum sterilizations with a morbidity of 19.7 per cent. 
The only patients reported as having fever were those who were operated upon 
from th (3 third to the sixth daj’^s postpartum. Still the author concludo.s that the 
fourth or fifth postpartum day is the safest time for perfoi’ming this operation. 
It is probable that bacteria find their way into the uterus much sooner after 
delii'cry than is commonly appreciated. It is our opinion that postpartum 
sterilization can be done by this method with a considerable degree of .safety 
in well selected cases within the first few hours after delivery, but in view of the 
dangers of hemorrhage and infection, the patient is best protected by carrying 
out the procedure from one to two hours after delivery. The average lime 
elapsing betAveen deliA’ery and sterilization Avas one and one-half hours for Orniip 
1 and three hours for Group 2. Not included in this report AA’ere three cases who 
were operated upon on the third, fourth, and sixth postoperative days, contrary 
to the policy of the department. Tavo of these cases Avere morbid. 

Reliability of the Madlener Operation 

Failures have been reported in regard to this tj’pe of opei’ation on the tubes 
as in most operations for sterilization. Rubovits and Kobak” found endo- 
salpingiosis in one case, and AdaiF® found tuboperitoncal fistula in tivo cases 
as causes of failure. DippeP® has reported five failures, four of Avliich Averc due 
to aA’oidable causes, whereas the fifth, due to endosalpingiosis, Avas probably un- 
a\’oidable. On the other hand, this tAqje of tubal operation has had considerable 
success. In 1932, Madlener^ reported that 86 patients previou.sl.y reported had 
had no pregnancies in a period of nine years, and a revicAv of reports in the 
literatiu’e totaling 4,279 patients sterilized by hladlener's technique, v. Graff” 
found that the operation AA^as successful in 99.6 per cent of the eases. We hoA'c 
been handicapped in an attempt to folloAv these patients because the Avar made 
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it impossible to follow up Group 1, and there has been insufficient time to follow 
Group 2, but we know that one patient from Group 1 and two from Group 2 
became pregnant after sterilization. 

Advantages 

The advantages of early postpartum sterilization are evident. It is 
simple, safe, and relatively bloodless. Methods of contraception are often 
unreliable. Patients in whom sterilization is imperative and who are instructed 
to return to their physician months after delivery for this pur])ose, seldom do 
so unless pregnant. An operation to sterilize even ten to fifteen days after de- 
livery must be considerably more extensive, thereby increasing the risk. The- 
necessity of doing a cesarean section for the purpose of sterilization, al- 
though probably frequently done, is hereby eliminated. Future hospitalization 
for this purpose is avoided, and the postpartum hospitalization prolonged but 
slightly, if at all. It, therefore, has important economic aspects. The dis- 
advantages of the development of infection or failure to sterilize are mostly, 
but not entirely, due to poor selection of cases and mistakes in technique. 

Studies on the Bacteriology of the Postpartum Uterus 

Some of the classical contributions to the study of the bacteriology of the 
puerperium, such as those of Schottm filler,*® Schwarz and Dieekmann,*® 
Colebrook and llare®° and others, have been done in relation to puerperal 
sepsis. In forming a judgment as to the proper time to carry out this proce- 
dure or any manipulation of the puerperal uterus, it is necessary to consider 
the bacteriology of the normal, newdy delivered uterus. Only in this way can 
infections such as phlebitis and thrombosis be avoided. 'With that in mind, 
we attempted a study to determine the time of bacterial invasion of the uterus 
after delivery. Uterine cultures were taken on 100 patients who had delivered 
through the natural passages, and none of the patients was operated upon. 
There was ‘no selection of patients except that only nonfebrile patients were 
included in this series. Only three patients had a temperature as high as 09.4° 
F, and on only one occasion. Only one culture wms taken on each patient, and 
no patient had fever after talcing the culture. Uterine cultures were taken 
on patients in groups of 10 at the end of two, four, six, eight, and ten hours, and 
at the end of the first, second, third, fourth, and fifth days. 

The Technique of Taking Cultures 

"With the patient lying on her back, the perineum was cleansed with sterile 
water. AVith the legs flexed, the labia ■were separated and a bivalve speculum 
inserted to expose the cervix. A modified Little®* tube was inserted through 
the cervix into the uterine cavity without touching anything on the way. The 
Little tube had been sterilized wdiile wrapped in heavy paper. The tube "was 
unwrapped, the culture taken, the tube rewrapped and placed in a sterile, 
covered, porcelain container, and taken to the laboratory. Immediately upon 
receipt in the laboratory, the Little tube was removed from its sterile paper 
wrapping, flamed, and the contents allowed to run into a tube of sterile saline 
Aerobic and anaerobic cultures were completed on all specimens. The resultant 
suspension was then planted for study as follows : 

Aerobic Culture . — A tube of veal and brain infusion broth, a blood agar 
plate (human blood being used), and an eosin-methylene blue agar plate Avere 
incubated at 37° C. and examined at the end of Uventy-four and forty-eight 
hours. If negative, the plates were discarded and the broth examined again five 
days after taking the culture before the specimen Avas declared negatiA^e. If, 
at "this time, the broth Avas positive, plates Avere streaked from the broth. 
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Anaerobic Culture . — A tube of broth and a blood plate were incubated for 
forty-eight hours under anaerobic conditions, using the phosphorus method, 
and then examined. If negative, the broth was re-examined when five days old 
before being discarded. 

Carbon Dioxide Culture . — Chocolate agar plates were liberally streaked 
and examined after forty-eight hours under carbon dioxide tension. The 
method of Wadsworth was used. 

Table m. Percentage of Occurrence of Organisms in Positive Cultures 
^ 123 Organisms Found in 87 Cases 


Anaerobic Streptococci 


hemolytic 

20 per cent 

nonhemolytic 

19 per cent 

Aerobic Stuphylocci 

hemolytic 

3 per cent 

nonhomolytic 

14 per cent 

Aerobic Sirejilococci 

hemolytic 

G per cent 

nonhomolytic 

9 per cent 


Bsclierictiid roli 
Gram positive sporulating bacilli 
Dacterium aerogenes 
DiplillieroiJs 

Anaerobic gram negative sporulating bacilli 
Hemophilic bacilli 
Neisserian group 

Anaerobic iiemolytic Staphylococcus aureus 

BacterioiUes 

Monilia 

Actinomyces 

Micrococcus tetragenus 

Sapropliylic organisms were found in 19 per cent 
per cent were they found alone, 
one or more pathogens. 


39 per cent 


17 per cent 


15 per cent 


14 per cent 
8 per cent 
6 per cent 
6 per cent 
5 per cent 
3 per cent 
3 per cent 
2 per cent 
2 per cent 
1 per cent 
1 percent 
1 per cent 

of the positive cases, but in only 5 
In all other instances they were found in association with 


Table PV. Organisms Pound and number of Times Isolated Per Group 


(Part 1) 



Hemophilic bacil- 

Nonhemolytic 

B. aerogenes 



lus, probably M. 

Staph, albus 




influenzae 






(1) 

( 3 ) 



Nonhemolytic 

Gram neg. sporu- 

Gram neg. sporu- 



Staph, aureus, 

lating baciUus, 

lating bacillus, 



anaerobic 

anaerobic 

anaerobic 



(2) 

(1) 

(2) 


Actinomyces no- 

Beta hemolytic 

Beta hemolytic 

Nonhemol^ic 


cardia 

Streptococcus 

Streptococcus 

Staph, aureus 



(1) 

(1) 

(1) 


. 

Nonhemolytic 

Diphtheroid, un- 

Bacterioides, un- 

Nonhemoli’tie 


Streptococcus 

identified 

identified 

Staph, alhus 



(1) 

(2) 

(2) 


Hemolytic Staph. 

Monilia aVbicanc 

Gram positive 

Beta hemolytic 


aureus 


sporulating bacil- 

Streptococcus, 




lus 

anaerobic 


(1) 

0) 

(1) 

(1) 


Nonhemolytic 

Nonhemolytic 

Beta hemolytic 

Nonhemolj'tic 


Staph, aureus 

Streptococcus 

Streptococcus, 

Streptococcus, 



anaerobic 

anaerobic 



(1) 

( 3 ) 

(2) 

(2) 

Beta hemohdic 

Alpha hemolytic 

Beta hemolytic 

Nonhemolytic 

Gram positive 

Streptococcus, 

Streptococcus, 

Streptococcus 

Streptococcus, 

sporulating 

anaerobic 

anaerobic 

anaerobic 

anaerobic 

bacillus 

(1) 

C) 

(2) 

(1) 

12) 

2 hours 

4 hours 

G hours 

8 hours 

10 hours 
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Table IV — Cont’d — (Tart 2) 


Nonliemolytic 
Slaph. albus 
.(1) 


J]. aerogenes 
(1) 

Nonbemolytic 
Staph, aureus 
(2) 

Hemolytic Staph, 
albus 

0) 

Diplitboroid, un- 
idcntilied 
(1) 

Nonbemolytic 

Staph, aureus 
(1) 

Beta bemolytic 
Streptococcus, 
anaerobic 
(2) 

Nonbemolytic 

Staph, albtis 
(1) 

' 

E. CoU 


Nonbemolytic 

Streplococcus 

Nonliemolytic 

Streptococcus 

E. CoU 

, (2) 


(3) 

(1) 

(2) 

Nonliomolvtic 

E. CoU 

B. xerosis 

E. CoU 

B. xerosis 

Streylococcus 

(2) 

(^) 

(1) 

(3) 

(2) 

Beta lieniolytic 
Slrepiococcus 

Nonbemolytic 

Streplococcus 

E. CoU 

B. suhtilis 

B. aerogenes 


(1) 

(4) 

(1) 

(2) 

. 

Beta liemoU’tic 

Nonliemob'tic 

Diplitboroid, un- 

Micrococcus 

Hemol 3 ’tie 

Sfrrpfococcus, 

anaerobic 

Streplococcus, 

anaerobic 

identified 

tetragenus 

Staph, aureus 

(2) 


(1) 

(t) 

0) 

Nonboniolytic 

Beta bemolytic 

Nonbemolytic 

Nonbemolytic 

Alpha bemolytic 

Streplococcus, 

anaerobic 

Streptococcus, 

anaerobic 

Staph, albus 

Streptococcus 

anaerobic 

Streptococcus 

(2) 

(2) 

0) 

Beta bcniolvtic 

(3) 

A. bemolytic 

0) 

Beta bemolytic 

NoTilieTnolj*tic 

Nonbemolytic 

Streptococcus, 

Streplococcus, 

Streptococcus 

Slayh. CHrews 

Staph, aureus 

anaerobic 

anaerobic 


(1) 

(51 

(1) 

(1) 

n . 

Oram pnsilive 

Gram positive 

Nonbemnlvtie 

Member of Neis- 

Nonbemnlvtie 

sporuiiitiug 

bacillus 

spnrulatiug 

bacillus 

Streplococcus, 

anaerobic 

seria group 

Streptococcus 


(2) 

(1) 

(1) 

0) 

n . 

fciTam negative 

Alpha bemolytic 

Member of Nets- 

Gram negative 

Nonbemolytic 

sporulating 

baeilhis 

Streptococcus 

seria group 

sporulating 

bacillus 

Strep! ococcu^s, 
anaerobic 

anaerobic 

O) 

(1) 

(I) 

(1) 

(3-) 

Homnpiiiiic 

Member of 

Gram positive 

Hemopliilic 

A. hemoivtic 

bacillus, 

Neisseria group 

sporulating 

bacillus, probably 

Streplococcus, 

probably 


bacillus 

H. influenzae 

anaerobic 

U, ducrey 

0) 

0) 

0) 

(1) 

(1) 

1 day 

2 days 

3 days 

4 days 

5 days 


A direct smear of each specimen was made after inocniation. Eijrht per cent 
of the cases showed bacteria on such examination, none of which was loss than 
twenty-four hours post partum. 

Special procedures used for identification of bacteria were as follows: 

1. Bile solubility and capsule staining to differentiate Streptococcus viridans 
from the Pneumococcus. No pneumococci iverc found. 

2. Oxidase dye test to confirm the presence of colonies of Neisserine. 

3. Coagulase test on Staphylococci. No Staphylococci were found with 
the ability to coagulate plasma. 

4. Sugar fermentation reactions were used for the difCerenJiation of 
iliphtheroids, Monilia, and Actinomyces. 
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Results 

In 100 uterine cultures 87 were positive, 13 negative, and the latter oc- 
curred only among the cultures which were obtained during the first few 
hours. 

Chart 1 gives eloquent evidence as to the time of bacterial invasion of the 
uterus after delivery. It will be noted that at the end of two hours, only 1 
in 10 cultures was positvie. At the end of four hours, 6 in 10 cultures were 
positive. At the end of six and again at eight hours, 7 in 10 cultures were 
positive. At the end of ten hours, 8 cultures were positive, Avhile at the end of 
the first day, 9 of 10 were positive, and from the second to the fifth days all — ^that 
is, 40 consecutive cultures — were positive. It will be noted in Chart 2 that 
the number of organisms identified similarly increases up to the end of the third 
day and then the number decreases. It is possible that by the end of the third 
day, local and general immunities are beginning to become effective, but although 
the number of organisms had decreased, the cultures of the fourth and fifth days 
wei’e markedly positive. 

Table III illustrates that in the 100 uterine cultures taken, 123 organisms 
were found in the 87 positive cultures. Of the 123 organisms, 39 per cent Avere 
anaerobic Streptococci, 17 per cent aerobic Staphylococci, 15 per cent aerobic 
Streptococci, and 14 per cent Escherichia coli. It should be noted that although 
saprophytic organisms Avere found in 19 per cent of the positive cultures, they 
were found alone in only 5 per cent, OtherAvise, they AA^ere alAA^ays in associa- 
tion AA'ith one or more pathogens. 

Table IV demonstrates the bacteria and the number of times Avhich each 
was identified in each time group of these 100 uterine cultures. The least num- 
ber was, of course, at tAA'o hours, and the greatest variety cultured Avas at the 
end of four days. 

Summary 

The performance of early postpartum sterilization on nonfebrile patients 
has already stood the test of time, A group of early postpartum sterilizations 
from the Peiping Union Medical College, Peking, China, and the University of 
Tennessee College of Medicine, Memphis has been reported Avith studies on 
the bacteriology of the puerperal uterus. Studies on the normal postpartum 
uterus shoAv that bacterial invasion oecui’s soon after delivery. It is clear that 
in many instances it might be necessary to AA'ait a fcAv hours after deliA’cry before 
such a procedure is undertaken, but if the patient’s condition is such that one 
should wait many hours, it is questionable as to Avhether it should be done at all, 
and certainly not after the first day. These bacteriologie studies also support 
the Avcll-loioAAm clinical fact that the removal of membranes or fragments of 
placental tissue from the uterus .shortly after delivery is relatively safe, 
AA'hcrcas, the same procedure after the first postpartum day may be a dangerous 
intciwention. With the patient in good condition, she is better protected by 
carrying out such a procedure in the early postpartum period. The optimum 
time to perform postpartum sterilization is from one to tA\m hours after spon- 
taneous delivery, Avhich means that the period of probable postpartum hemor- 
rhage is ovex’, and the period of probable infection has not yet begun. 
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Discussion 

DE. FEED L. ADAIE, Chesterton, Ind. — ^In discussing any operative procedure one 
should have three thoughts in mind: first, is it necessary; second, is it relatively safe in 
relation to the purpose to be accomplished; and, third, is it effective? It is generally agreed 
that tliere are certain conditions affecting women which make pregnancy a serious hazard 
to healtli and life, and where future pregnancies should be avoided. 

The conditions would seem to be recognized in Dr. Whiteere’s and also in the series 
of Dr. Brown and me. In a subsequent series collected by Dr. Dieckmann for another pur- 
pose, the indications remain practically the same, except that multiparity becomes somewhat 
more important. The indications regarding multiparity appear to be more economic and 
sociological than medical. 

This operation affords one of the means of avoiding future pregnancies in those women 
where pregnancy constitutes a hazard to her life or health. The main hazard is from the 
possibility of infection. Originally, we attempted to distinguish between immediate, early, and 
late procedures. The first was done immediately following delivery, the second within the 
first twenty-four hours, and the last at some later period in the puerperium. It is well 
known, of course, that there is a bacterial ascending infection of the genital tract during 
labor itself, so it would seem that we should consider that factor in relation to infection. We 
should evaluate not only the actual labor itself, but the conduct of labor and the contrain- 
dications to the procedure. For reasons which seemed logical, we have carried out the early, 
or twenty-four hour, procedure. The bacteriologic studies presented indicate that from the 
point of the bacteriologic invasion of the genital tract this is the preferable time. 

One of our contraindications was an abnormal labor. It should be kept in mind that 
the concentration of bacteria and the relation to the amount of lochial discharge may modify 
the number and variety of bacteria recovered by cultural methods. However, the main con- 
clusion stands that the bacteria increase progressively in number and variety as the pucr- 
perium proceeds, and gradual involution leads to their decrease and elimination. While these 
organisms are obtained from the genital tract for technical reasons, it is very difficult to 
prove that they come from the uterine cavity itself. 

The morbidity from this 24-hour procedure has been low and the mortality is nil. A 
point of importance is that failure in about 5 per cent of the cases is higher than in those 
patients who had tubal ligation when the uterus was not about to undergo involution. It 
may be due to the process of involution or also, possibly, to some imperfect technique. The 
operation is simple, but meticulous care is necessary to avoid subsequent fistulous formation 
or a restoration of the tubal lumen. 

DR. EDWARD D. ALLEN, Chicago, HI. — ^My discussion of this subject will have to 
be largely theoretical, because we have had no immediate experience v/ith postpartum steriliza- 
tion in my service. Sterilizations at the time of delivery have been limited to those indi- 
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catcd following cesarean section or therapeutic abortion. Sterilization has not been used 
as a deciding indication for cesarean section, except in a very few borderline cases in whom 
previous obstetrical histoiy has indicated that another pregnancy would probably occur 
before an operation during the early postpartum period could be done. If tliis or a similar 
type of patient can be safely delivered through the vagina, we believe they may be the 
only ones in which sterilization during the early puerperium is indicated. 

IVe have not been able to prognosticate a normal puerperium accurately enough that 
we have felt justified in adding a laparotomy, however simple, to the risks already incurred 
by dcliveiy. Some of our mortalities and many of the severe morbidities have occurred 
following uncomplicated delivery. In view of the results just reported by Dr. indtacre, it 
would seem that in otherwise normal cases we are operating upon patients in whom a poten- 
tial focus of infection will occur in hventy-four or forty-eight hours. It seems like crossing 
the railroad track when the red light is swinging; most often we will make it, but sometimes 
we will not. I do not know of anjuvhere else in surgery where we would choose these un- 
favorable possibilities. 

Our departmental policy has been to delay sterilization until the pelvic organs have 
returned to normal except in those instances where the patient is already pregnant and thera- 
peutic abortion followed by sterilization is indicated, especially in those patients in whom we 
have reason to believe that another pregnancy will occur if the sterilization is too long 
delayed. The morbidity and mortality in this pregnant group have been higher than in the 
nonpregnant series. The incidence of complications has increased with the duration of 
pregnancy. A more critical analysis of our results which is now being undertaken seems 
to indicate that in the future we will only undertake abortion and sterilization together for 
those unusual circumstances mentioned above. The results obtained in Dr. Wliitacre’s ex- 
cellent study, I believe, will strengthen this decision. 

"We believe that sterilization by the vaginal route is safer than by the abdominal ap- 
proach. In addition, if performed during the nonpuerperal state, it safely allows the addi- 
tional procedures for cure of other pelvic complaints so commonly found in the patient needing 
sterilization. We have not included in these few statistics those cases of vaginal hysterec- 
tomy, of which there are a considerable number, done primarily for sterilization, but also to 
rid the patient of a bleeding painful uterus or partial prolapse. Eighty-nine of our steriliza- 
tions were done as a step in extensive plastic repair when hysterectomy was not indicated 
and the patient still in the childbearing age. 

During the years from 1930 to 1944 there have been done on our service 210 vaginal 
sterilizations. One hundred and thirty-six of these were done on the involuted uterus and 
74 following therapeutic abortion. 

There has been one death which occurred forty-five days postoperatively from cerebral 
embolism in a patient who had been coincidentally aborted for endocarditis. Pregnancy 
occurred subsequently in three of these pregnant patients; all following cornual resection. 
As far as we can determine, no pregnancy has followed the other procedures, altliough no 
exact follow-up study has been made. In our hands, the smoothest results have been ob- 
tained by the modified Pomeroy. A loop in the midportion of the tube is crushed, tied with 
chromic catgut, and the looped portion of the tube removed. It is a simple, quickly done 
procedure, and statistically is as accurate as any procedure thus far reported in numbers 
large enough to be evaluated. 

Eighty-three patients were sterilized by cornual resection, six had defundectomies, and 
in ten of the pregnant patients the products of conception were removed by hysterotomy 
and the tubal continuity interrupted by a modified Pomeroy. Twenty-five patients were 
aborted at 4 to 7 weeks term, 44 to 8 to 10 weeks, and 5 at 11 to 14 weeks. The average 
hospital stay of these patients was eight days. While those in the nonpregnant group 
required only 0.3 days. We are of the opinion that this length of stay in the hospital to 
undergo a relatively painless and safe operation is not sufficient indication to add even the 
minimal risk of abdominal sterilization to a newly delivered woman, unless her mentality or 
marital relationship will not permit of further delay. 
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DR. E. L. KTXO, New Orleans, La. — ^We have occasion at the New Orleans Charity 
Hospital to do this operation very frequently. Our chief indication is in the Ncijro inullip- 
ara with cardiovascular disease. There are some other indications also, but llie largest 
single group fall in that catogorJ^ We have had 21S cases upon whom postpartum slciiliza- 
tion has been done in tlic past several years. 

The time limit is somewhat different from that of Dr. Wliitacre, but it has not seemed 
to interfere with the results obtained. We have not sterilized very many of those patients 
within the first few hours, the chief reason being not so much clinical or bactcriologic, but 
practical. We feel that it is necessary in these patients to obtain the written consent of 
both husband and wife. Many of these women of the renal-vascular group come in in labor or 
in a severely toxic state, and many of them are delivered within a few hours or a day after 
admission. Frequently it is a matter of several days before we can get the necessary papers 
signed. Besides that, to protect ourselves from criticism, we have to get the medical service 
of the Institution to agree that the patient should be sterilized, and that also takes time. So 
our sterilizations have taken place over several days to a week. 

We have not had any mortality, but we realize, of course, that we are working with 
a uterus that has bacterial contamination. By tj’ing an extra ligature around the tube on 
each side of the ligated loop, we think that we have improved the method. We can say 
that one patient has returned pregnant after tliis operation. The others have not been 
followed up. 

DE. WHITACRE (Closing). — ^In regard to Dr. Allen’s remarks, this procedure was 
intended in a special group of cases to avoid cesarean section which, it is clear, carries a 
low but definite mortality. Also, it avoids therapeutic abortion in some of these patients 
in the future. 

It should be mentioned in relation to Dr. King’s suggestion of extra ligatures in the 
tube, that the one most proximal to the uterus is the important one, for, if the serosa is 
broken, it might result in a tuboperitoneal fistula and, therefore, failure, regardless of other 
ligatures. 

We have no intention of being dogmatic, but this study on the bacteriology of the 
puerperal uterus indicates this time when any manipulation of the puerperal uterus can be 
carried out with reasonable safety. 

(As it was not possible to include all of the papers presented at the meeting, the re- 
mainder will appear in the January number of the Jouknal.) 
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DK. JOHN A j\IcGLINN, associate professor of gynecology in the Post- 
graduate School of the University of Pennsylvania (retired), consultant to the 
Philadelpliia General Hospital, the Fitzgerald ]\Iercy Hospital, Phipps Institute, 
and St. Luke’s Hospital, Vice-President of the American Gynecological Society 
in 1936, past President of the Philadelphia Sledieal and the Philadelphia Ob- 
stetrical Societies, Fellow of the American College of Surgeons, died on Nov. 29, 
1946, in Philadelphia, at the age of 75 years. 


Items 


American Board of Obstetrics and Gynecology, Inc. 

The next written examination and review of case histories (Part I) for all candidates 
will he held in various cities of the United States and Canada on Friday, Feb. 7, 1947. 

Arrangements will be made so far as is possible for candidates to take the Part I ex- 
amination (written paper and submission of case records) at places convenient for them. 
Candidates who successfully complete the Part I examination proceed automatically to the 
Part II examination to be held June 1 to 7, 1947, at Pittsburgh, Pa. Notice of the exact time 
and place of the Part I and Part II examinations will be sent all candidates well in advance of 
the examination date. 

For further information and application blanks address Paul Titus, M.D., Secretary, 
1015 Highland Building, Pittsburgh, Pa. 


The following physician has completed all requirements for certification by this Board, 
and is included in the list of diplomatcs: Dr. Herschel Frank ConnaUy, 1305 Amicable Bldg., 
Waco, Texas. 


The International Congress of Obstetrics and Gynecology 

The Congress will be held in Dublin, Ireland, during the week beginning July 7, 1947, 
to celebrate the Bicentenary of the Eotunda Hospital. Kepresentatives from all parts of 
the world have signified their intention to participate in the presentation of an elaborate 
program which includes addresses and discussions on the histoi-y of midwifery, puerperal 
sepsis, eclampsia, sterility, puerperal mortality, and obstetric shock. Messrs. Thomas Cook and 
Son, Ltd., are the authorized travel agency and also accept registrations for the Congress. 
The Honorary Secretary is Mr. G. F, Klingncr, Eotunda Hospital, Dublin. 
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the desired level just above the operative field. Usually this will suffice for 
the operation. Additional doses may be given if the operation requires longer. 
Thus, a very minimum of. the drug can be used and at all times well controlled. 
If the level reaches too high or the blood pressure falls below a safe level, most 
of the drug can be withdrawn by aspiration. 

3. The ease of administration is important. As the technique consists es- 
sentially in making and maintaining a spinal puncture, even the occasional op- 
erator can perform it easil 3 ^ A spinal puncture is one of the easiest procedures 
in medicine, and with the addition of a few technical details the analgesia is 
easily given. 

4. The speed of the procedure likewise offers certain advantages. Fre- 
quently a rapid cesarean section is imperative and, with the short time required 
for a spinal puncture plus administration of the drug, and its rapid action in 
producing analgesia, loss of blood to the mother and fetal mortality can be 
markedly lessened. 

5. The decrease in postoperative complications following its use also makes 
it ideal. The reduction in post-operative nausea and vomiting with less ab- 
dominal distension than with inhalation agents is marked. Usually patients 
having continuous spinal analgesia for cesarean section can be fed the same day 
of operation, which eliminates many of the abdominal complaints. Urinary re- 
tention is no greater and phlebitis is probably less frequent, as also are pul- 
monary complications. 

6. Excellent contraction of the uterine musculature, -with minimal blood 
loss is outstanding. Few oxytoxies are required following delivery of the baby. 

7. The absence of narcosis to the baby offers one of the greatest advantages 
of this method. There is no need for resuscitation of the baby, as respiration 
is initiated usually before the baby is completely extracted from the uterus, 
and cries immediately. This is particularly valuable in premature infants born 
liy cesarean section. 

8. Excellent relaxation of the abdominal wall is an outstanding charac- 
teristic and enables the operator to perfoiin his task Avith facility and dispatch. 
This is essential in Waters or extraperitoneal sections where relaxation is im- 
perative. 

9. Likewise, the anesthetic causes no disturbance of previously existing 
pathology in the respiratory, circulator}’-, or genitourinary system of the mother, 
as the drug is low in toxicity and the minimal dose is employed. 

B. Technique . — The technique of administering the continuous spinal an- 
algesia is as folloAvs: The patient is given II /2 grains (0.1 Gm.) of a barbitu- 
rate one hour before operation, having been given sedation the previous night. 
When she is brought to the operating room she is placed upon a special mattress 
which prevents bending of the needle, and placed on her side. Under aseptic 
precautions the initial sldn wheal of procaine is made between the first and sec- 
ond, or second and third lumbar interspaces, together Avith some form of A’aso- 
pressor drug. Then the stainless steel safety needle is inserted into the sub- 
arachnoid space. With the needle in one of these interspaces, the drug Avill 
reach above the umbilicus and produce the desired level for the be.st results. 
Eight cubic centimeters of cerebrospinal fluid is AAuthdraAvn and mixed AA’ith tlie 
anesthetic drug, usually procaine hydrochloride, to make a 214 cent solu- 
tion (25 mg. per e.c.), the syringe is then connected to the tube which is filled 
Avith the solution to expel the air.. The tube is then connected to the needle and 
the initial dose is given. Each patient is treated as a special case, Irat the aA’er- 
age dose is 25 to 40 mg. of procaine. She is then turned on her back, and placed 
in the 5° Trendelenburg position. The needle is then checked to determine 
AA’hether it is still in the subarachnoid space. This is done by aspiration of tlie 
syringe. If no fluid is aspirated the needle must be adjusted until there is a 



1056 


AUTHORS INDEX 


DOBnZTNSKI, F. A. (WITH KUSHNER. DAVID 
H.), Abdominal pregnancy with pla- 
centa attached to the spleen, IGO 
DOUGLAS, H. Gordon, An unusual case of rap- 
ture of the uterus with massive hemor- 
rhage, 135 

Durburg, John R., Chorionepithelioma in an 
18-year-old primigravida, 484 


E 

Eller, William C., Cerebrovascular compli- 
cations of pregnancy, 488 
— (WITH Mengert, William F.), Graphic 
portrayal of I’elative pelvic size, 1032 
Everett, Houston S. (with Jones, georgi- 
anna Seegar), Arrhenoblastoma of 
the ovary, with a report of two cases, 
614 


F 

FALK, Henry C., Interpretation of tlie patho- 
genesis of pelvic infection as deter- 
mined by cornual resec.lon, 66 

— , AND Bunkin, inviNG A., A study of 500 
vag nal hysterectomies, 623 

FARELL, David M. (with Scheffet, Lewis 
C., THUDIUM, WILLIAM J., AND HAHN, 
George a.). Controversial fac ors .n 
the management of fundal carc,homa, 
529 

PARRIS, Edmond J., A test for determining the 
time of ovulation and conception in 
women, 14 

Favorite, grant O, (with Bianco, John J.), 
Granulosa-cell tumor of the ovary, 677 

Fisher, W. M. (with Cornelison, j. L., 
AND Johnson, E. A.), Bacteriology of 
the oronasal cavity of the newborn, 
797 

FLiCKiNGER, F. Miles, and Masson, James C., 
Lipomas of Jie broad ligament extend- 
ing beyond the confines of the pel- 
vis, 681 


G 

Glenn, John W. (with Conti, Eugene A.), 
Hemolytic disease associated wi h the 
Rh factor in twin pregnancies, 446 
Gold, Simon, and Kearns, P. j.. Cystic ade- 
nomyosis of the uterus, 840 
Goldfarb, william S., and Veprovskt, Ed- 
ward C., Acute suppurative parotitis 
complicating pregnancy at term, 147 
GOLDSTINE, Mark T., Arrhenoblastoma of the 
ovary, 123 

Gordon, Charles A., The Mancliester opera- 
tion, with special reference to par- 
turition and complete prolapse, 228 
GORDON, JULES D., Sliding hernia of the Fallo- 
pian .tube, 336 

GOTTSCHALK,' ROBERT H., Respiration during 
the first hour of life, 651 
GREENBERG, EMANUEL M., The fourth stage 
of labor, an account of the physiology 
and clinical aspects of the postpar- 
tum uterus during the first post- 
placen<al hour, 746 

GRUNSTEIN, ISAAK (WITH COHN, ALFRED, AND 
HEATON, C. E.), The persistence of the 
gonococcus in the female adnexa, 83 
GUSBERG, S, B., Prolapse of the umbilical 
cord, 826 

(WITH WATSON, B. P,), Prevention and 

treatment of carcinoma of the vulva, 
179 

GUTERMAN, henry S., The Guterman preg- 
nancy test, 174 (Correspondence) 
GUYER Herbert B. (with Taylor, Howard 
’ C„ Jn,), A seven-year history in early 
cervical cancer, 451 

and Heaton, Claude B., The fetal risk 

' in breech delivery, 362 


H 

Hahn, George A. (with Scheffet, Lewis C,, 
Thudium, William j., and Farell, 
David M,), Controversial faciors in 
the management of fundal carcinoma, 
529 

HAMMOND, Howard, Jr., and nuzum, 
Thomas O., Adult Mediterranean 
anemia complicated by pregnancy, 686 
Harris, C. M., and Leviton, L. R., Bilateral 
simultaneous tubal pregnancy, 492 
Haught, John S. (with Diehl, William K.), 
Sarcoma of the vagina, 302 
Hawkes, Stuart Z., Enterouterine fistula, 
with a review of the literature and 
report of an unusual case, 150 
Headings, Donald M., and palmer, Rufus E., 
Ill, Relation of early rising to mor- 
bidity in cesarean section, 661 
I-IEATON, C. E. (WITH COHN, ALFRED, AND 
Grunstetn, ISAAK), The persistence 
of the gonococcus ’ in the female 
adnexa, 83 

— (WITH Guter, Herbert B.), The fetal risk 
in breech delivery, 362 
Helsel, E. V., A review of one hundred cases 
of ovarian cancer, 435 
Henderson, Charles W. (with Miller, Nor- 
man F.), Corpus carcinoma, a study 
of three hundred twenty-two cases, 
894 

Henderson, d. Nelson, Endolymphatic 
stromal myosis, 1000 

Hess, Catherine b. (with Sharkey, John 
A.), The effect of essential hyperten- 
sion on pregnancy, 672 
Hesseltine, H. close, and Thelen, Chris- 
tine, Sulfonamides as a prophylac ic 
agent in conjunction with cesarean 
section, 813 

Hofmeister, F. j.. Large ovarian cyst, 135 
Holmstrom, e. G, (WITH Mclennan, C. E.), 
Abdominal wall fibroma (urachal?) 
simulating ovarian cystoma, 154 
Hotchkiss, Robert S. (with MacLeod, 
JOHN), Semen analysis in 1,500 cases 
of sterile marriage, 34 
Howard, Virginia (with Butler, Edwin m.). 
Multiple pregnancy with early abortion 
of one fetus, 163 

Hunt, Arthur B. (with Treusch, Jerome V., 
and Roubuck, a. Ashley), Infre- 
quency of carcinoma of the uterine 
cervix among Jewish women, 162 
Hunt, Marjorie (with Page, Ernest W., 
and Lucia, S. P.), The an.epartum 
prediction of hemolytic disease of the 
newborn, 794 


I 

Ingersoll, Francis M. (with Meigs, Joe V.), 
Thrombophlebitis and phlebothrom- 
bosis in gj’necologic patients : the pro- 
phylaxis, recognition, and treatment, 
938 

Ingram, C. H., Jr., Some observations upon 
the Rh factor In pregnancy, 440 


J 

JAVERT, Carl T., Combined procedure for 
anteroversion of retroverted uteri, 865 

— , Traveling in pregnancy, 347 (Correspond- 
ence) 

Johnson, E. A. (with Cornelison, J. L, and 
fisher, W. M.), Bacteriology of the 
oronasal cavity of the newborn, 797 

Johnson, Herman W., The clinical diagnosis 
of v,arj’ing degrees of uterine contrac- 
tion rings. 74 

Jones, Georgianna Seegar, and Evere^ 
Houston S., Arrhenoblastoma or tne 
ovary, with a report of two cases, 
614 



INDEX TO VOLUME 52 


AUTHORS INDEX=== 


A 

Aaserg, Monrad E., Ancylostomiasis and 
hypoproteinemia complicated by preg- 
nancy, 854 

Abrams, archie A., and Abrams, Sol. B., 
Successful treatment of hydramnios 
with ammonium chloride, 299 
Abrams, Sol. B. (with Abrams, Archie A.), 
Successful treatment of hydramnios 
with ammonium chloride, 299 
Adriani, John (with Parmlet, Rat T.), 
Saddle block anesthesia with nuper- 
caine in obstetrics, 636 
Andrews, C. J., and Nicholls, Richard B., 
Recurrent placenta previa, 347 (Corre- 
spondence) 

' B 

Bartelmez, G. W. (with Rossman, I.), De- 
layed ovulation, a significant factor 
in the variability of the menstrual 
cycle, 28 

Beecham, Clatton T., Conservative surgery 
in endometriosis, 707 

belson, Maurice O., The Rli factor in ob- 
stetrics, 106 

Benson, Ralph C., The treatment of acute 
postpartum thrombophlebitis of the 
lower extremity by continuous caudal 
_ anesthesia, 830 

BERNSTEIN, PHINEAS, SCHOENECK, FERDINAND 
J., AND Zerner, Herbert. Government 
sponsorship of a maternity program 
in wartime, 510 

BIANCO, JOHN J., and FAVORITE, GRANT O., 
_ Granulosa-cell tumor of the ovary, 677 

Bonsnes, r. w. (WITH Standee, H. J., and 
Stromme, W. B.), Late postpartum 

eclampsia, 765 

bdnkin, Irving A. (with Falk, henry C.), 
A study of 500 vaginal hysterecto- 
mies, 623 

Burt, olan P. (with Silbernagel, Wynne 
M.), Pyridoxine in nausea and vomit- 
ing of pregnancy, 173 (Correspon- 

dence) 

Butler, Edwin m., and Howard, Virginia, 
Multiple pregnancy with early abor- 
tion of one fetus, 163 


C 

Campbell, Zeph B., A report on 2,798 vaginal 
hysterectomies, 598 

larr, Claire e. (with Nora, Ernest), Um- 
bilical accessory liver, 330 
CHEEK, David B., and Davis, JAjies E., 
Pathologic findings in genital bleed- 
ing two or more years after spon- 
taneous cessation of menstruation, 756 
cheslet, Leon c., Cosgrove, S. A., and 
P raECE, John, Hydatidiform mole, 
with special reference to recurrence 
and associated eclampsia, 311 

COHN, ALFRED, GRUNSTEIN, ISAAK, AND HEA- 
TON, C . E., The persistence of the 
gonococcus in the female adnexa, 83 


Cole, John Totterdale, Maternal obstetric 
paralysis, 372 

Coleman, Frank C. (with Copland, Sid- 
ney M.), Bilateral concomi.ant fi- 
broma and serous cystadenonia of the 
ovary, 141. 

Collins, Conrad G., and nelson. Edward 
W., Phlebothrombosis and thrombo- 
phlebitis in gynecologj'- and obstetrics, 
946 

Compton, J. Roy, A new introducer and can- 
nula for obstetric and surgical cases 
suitable for caudal analgesia, 503 
Conti, Eugene A., and Glenn, John W., 
Hemolytic disease associated with the 
Rh factor in twin pregnancies, 446 
Copland, SiBney M., and Coleman, Frank 
C., Bilateral concomitant fibroma and 
serous cystadenoma of the ovary, 141 
CoRNELisoN, J. L., Johnson, E. A., and 
Fisher, W. M., Bacteriology of the 
oronasal cavity of the newborn, 797 
Coryell, Margaret (with Pratt, j. p., ro- 
DERUCK, Charlotte, and Macy, Icie 
G.), Composition of the human pla- 
centa, III. Vitamin content, 783 
Cosgrove, S. A (with Chesley, Leon C., and 
Preece, JOHN), Hydatidiform mole, 
•with special reference to recurrence 
and associated eclampsia, 311 
— , AND WATERS, E. G., An evaluation of ex- 
traperitoneal cesarean section, 237 
CouLTON, Donald (with Sewall, C. Wesley), 
Manual removal of the placenta ; a 
benign procedure, 564 

Curtis, Arthur C., and morrow, Grant, 
The treatment with massive arseno- 
therapy of early syphilis complicated 
by pregnancy, 284 

Curtis, Arthur H., Another case of arrheno- 
blastoma, 128 

— , The origin of adrenal-like tumor of the 
ovary, 115 

D 

Dantorth, W. C., Total abdominal hysterec- 
tomy, 218 

Dannreuther, Walter T., Therapeutic abor- 
tion in a general hospital, 54 
DA-VENPORT, j. W., JR., (WITH KINO, E. L.), 
Some clinical aspects of the Rh fac- 
tor in obstetrics, 917 

Davies, Joshua (with Millen, Robert S.), 
See-saw resuscitator for the treatment 
of asphyxia in the newborn, 508 
DA^^S, JAMES E. (WITH CHEEK, DAVID B. ) , 
Pathologic findings in genital bleeding 
two or more years after spontaneous 
cessation of menstruation, 756 
Dieckmann, William J., Fetal mortality in 
breech delivery, 349 

Diehl, William K., and Haugh.t, John S., 
Sarcoma of the vagina, 302 
Dill, L. V., and Maiden, Robert M., The 
electrical potentials of the human 
uterus in labor, 735 

Dindia, Anthony H., and Tuhcotte, Vincent 
J., Extrauterine pregnancy, 321 


‘July, pp. 1-178; August PP. 179-348 ; September, pp. 349-528 ; October, pp. 529-706; 
r^ovcmber, pp. 707-880 ; December, pp. 881-1066. 


2055 



1058 


AUTHORS INDEX 


N 

Nash, Francis J., Diabetes insipidus and pre- 
eclampsia, 8G3 

Nechtow, Mitchell J. (with Reich, Walter - 
J.). Primary lipoma of uterus, 157 

Nelson, Edward W. (with Collins, Conrad 
G.), Phlebothrombosis and thrombo- 
phlebitis in gynecology and obstetrics, 
946 

— , AND MICHAELS, JACK P., Acute postpartum 
necrosis of the anterior hypophysis, 
817 

NICHOLLS, RICHARD B., Rupture of the pos- 
terior vagina during normal coitus, 
500 

— (WITH Andrews, C. J.), Recurrent placenta 
previa, 347 (Correspondence) 

Nora, Ernest, and Carr, Claire E., Umbilical 
accessory liver, 330 

Noyes, Robert W., Sickle-cell anemia in preg- 
nancy, 469 

Nugent, Fred B. (with Scheffet, Lewis C.. 
and Lang, Warren R.), Clinical and 
pathologic aspects of primary sarcoma 
of the uterine tube, 904 

Nuzum, Thomas O. (with Hammond, 
Howard, Jr.), Adult Mediterranean 
anemia complicated by pregnancy, G8G 


O 

Odell, Lester D., and Plass, E. D., Intra- 
partum fever ; a preliminary study, 89 


P 

PAGE, Ernest W., The value of plasma pito- 
cinase determinations in obstetrics, 
1014 

— , hunt, Marjorie, and Lucia, s. P., The 
antepartum prediction of hemolytic 
disease of the newborn, 794 
Palmer, Rufus E., Ill (with Headings, 
Donald M.), Relation of early rising 
to morbidity in cesarean section, 661 
Pahmlet, Ray t., and Adriani, John, Saddle 
block anesthesia with nupercaine in 
obstetrics, 636 

PAVEY, CHARLES W., Modification of the 
Erlcson and Johnson resuscitator, 867 
Pennell, Melvin T., and Kukral, albert J., 
An unusual case of holoacephalus, 669 
Philpott, N. W.,- Latour, j, P. A., and van- 
Dorsser, G. j. E., Review of cases of 
Eh iso-immunization during the past 
five years in the Royal Victoria Mon- 
treal Maternity Hospital, 926 
PLASS, E. D. (WITH Odell, Lester D.), Intra- 
partum fever ; a preliminary study, 89 
POMMERENKE. W. T., Cyclic changes in the 
physical and chemical properties of 
cervical mucus, 1023 

Potter, J. Craig, Winged stem pessary to 
correct stenosis of cervix, 164 
PRATT, J. P., Kaucher, Mildred, Moyer, 
ELSIE, RICHARDS, Allen J., and 
Williams, Harold H., Composition of 
the human placenta. II. Lipid con- 
tent, 665 

— , — , Richards, Allen J., Williams, 

Harold H., and Macy, Icie G., Com- 
position of the human placenta. 1. 
Proximate composition, 402 
— , Roderuck, Charlotte, Coryell, Margaret, 
AND Macy, Icie G., Composition of the 
human placenta. HI. Vitamin con- 
tent, 783 

PREECE, JOHN (WITH CHESLEY, LEOn C., 
AND COSGROVE, S. A.), Hydatidiform 
mole, with special reference to recur- 
rence and associated eclampsia, 311 
Proskauer, George G., Solid teratomas of the 
ovarr with neurological metastases, 
845 ■ 


R 

Randall, J. H. (with Kelberg, Melvin R.), 
Torsion of adnexal tumors and its 
relation to surgical emergency, 464 
RANDALL, Lawrence M., Amenorrhea not as- 
sociated with pregnancy in young 
women, 975 

Reich, Walter J., and Nechtow, Mitchell 
J., Primary lipoma of uterus, 157 
REID, Duncan E., The treatment of prolonged 
labor with posterior pituitary extract, 
719 

REIS, RALPH A., On the origin of certain peri- 
salpingeal cysts, 964 

Reynolds, Verne J., Addition of penicillin 
sodium to anesthetic agent for local 
infiltration anesthesia, 641 
Richards, Allen J. (with Pratt, J. P., 
Kaucher, Mildred, Moyer, Elsie, and 
williams, Harold H.), Composition 
of the human placenta. II. Lipid 
content, 665 

— (WITH Pratt, J. P., kaucher, Mildred, 
Williams, Harold H., and Macy, 
Icie G.), Composition of the human 
placenta. I. Proximate composition, 
402 

Rivett, Louis Carnac, Hydramnios (the 
Joseph Brettauer Memorial Lecture), 
890 

Roderuck, Charlotte (with Pratt, J. P., 
Coryell, Margaret, and MACy, Icie 
G.), Composition of the human 
placenta. III. Vitamin content, 783 
Rossman, I., AND Bartelmez, G. W., Delayed 
ovulation, a significant factor in the 
variability of the menstrual cycle, 28 
RousucK, A. Ashley (with Treusch, Jerome 
V., AND hunt, Arthur B.), Infre- 
quency of carcinoma of the uterine 
cervix among Jewish women, 162 
Rucker, m. Pierce, Constriction ring dystocia, 
984 

S 

Sanes, S., and KAMINSKI, CHESTER A., Spon- 
taneous rupture of the liver in 
eclampsia with fatal hemoperitoneum, 
325 

Saved, Lewis E., An aid in the diagnosis of 
fetal polarity, 861 

ScADRON, Samuel J. (with Weinberg, 
Arthur), The value and limitations of 
pelvloradiography in the management 
of dystocia, with special reference to 
midpelvic capacity, 255 
Scheffby, Lewis C., Lang, Warren R., and 
Nugent, Fred B., Clinical and patho- 
logic aspects of primary sarcoma of 
the uterine tube, 904 

— , THUDIU5I, William j., Farell, David M-, 
AND Hahn, George A., Controversial 
factors in the management of fundal 
carcinoma, 529 

SCHOENECK, Ferdinand J. (with Bernstein, 
Phineas, and Zerner, Herbert), 
Government sponsorship of a mater- 
nity program in wartime, 510 
Schumann, Edward A., The ways of doctors 
and the practice of physic (Presi- 
dential Address, American Gyneco- 
logical Society), 881 

SEWALL, C. WESLEY, AND COULTON, DONALD, 
Alanual removal of the placenta ; a 
benign procedure, 564 

SHARKEY, John A., and Hess, Catherine B., 
The effect of essential hypertension 
on pregnancy, 672 

SiEGLER, SAMUEL, A new method of treatment 
for vaginitis and cervicitis, 1 
— , AND SiLVERSTEiN, LOUIS M., Multiple 
primary carcinomas, 474 „ 

Silbernagel, Wynne M., and Burt, Olan 
P., Pyrldoxine in nausea and vomit- 
ing of pregnancy-, 173 (Corrcspona- 
ence) 



AUTHORS INDEX 


1057 


K 

ICA.MINSKI, Chester A. (with Sanes. S.), 
Spontaneous rupture of the liver in 
eclampsia with fatal hemoperitoneum, 
325 

Kaucher, Mildred (with Pratt, J. P., Moter, 
Elsie, Richards, Allen J., and 
AVilliajis, Harold H.), Composition 
of the human placenta. II. Lipid con- 
tent, 665 

■ — (WITH Pratt, j. p., Richards, Allen j., 
WILLIAMS, Harold H., and Mact, Icie 
G.), Composition of the human 
placenta. I. Proximate composition, 
402 

ICEARNS, P. J. (WITH GOLD, SIMON), CyStiC 
adenomyosis of the uterus, 840 
Kelberg, Melvin R., and Randall, J. H., 
Torsion of adnexal tumors and its 
relation to surgical emergency, 464 
Kennedy, William T., Retention catheter, 
506 

— , The muscle of micturition, . its role in the 
sphincter mechanism with reference to 
incontinence of the female, 206 
King, Arthur G., Early puerperal rising, 657 
King, e. l., and Davenport, J. W., Jr., 
Some clinical aspects of the Rh factor 
in obstetrics, 917 

ICLEiN, JOSEPH, The relationship of maternal 
weight gain to the weight of the new- 
born infant, 574 

Kroger, William S., The treatment of 
psychogynecic disorders by hypno- 
analysis, 409 

Kuder, Alberta (with march etti, Andrew 
A., and Kuder, Katherine), A clin- 
ical evaluation of ectopic pregnancy, 
544 

Kuder, Katherine (with marchetti, 
Andrew, a., and Kuder, alberta), a 
clinical ■ valuation of eccopic preg- 
nancy, 544 

— (WITH Stromme, William B.), Heart dis- 
^ ease in pregnancy, 264 
Kukral, Albert J. (with Pennell, Melvin 
T), An unusual case of holoacephalus, 

Kushner, daiid H., and Dobrztnski, F. a.. 
Abdominal pregnancy wiTi placenta 
attached to the spleen, 160 
Kushner, j. Irving, and Wahrsinger, Philip 
E., The Kielland forceps for use in the 
occipitoposterior and occipltotran.s- 
verse positions, 110 


L 

Lang, Warren R. (with Scheffey, Lewis 
C., and Nugent, Fred B.), Clinical 
and pa*hologic aspects of primary sar- 
coma of the uterine tube, 904 
LAngman, Louis, and Taylor, Howard C., 
Jr., The selection of forceps for mid- 
pelvic arrest of the vertex; 773 
LATOUr, j. P. (WITH PHILPOTT, N. W., AND 

vanDorsser, G. j. E. ), Review of 
cases of Rh iso-immunization during 
the past five years in the Royal Vic- 
toria Montreal Maternity Hospital, 
_ 926 

Left, Benjamin, Air cystoscope with a uni- 
versal handle and external light. 50.') 
Leventhal, Michael L., and Solomon, 
Ernst M., Pelvic endometriosis as a 
cause of hydronephros's, 692 
Leviton, l. R. (with Harris, C. M.), Bi- 
lateral simultaneous tubal pregnancy, 
492 

Lock, Frank R., and Myers, Richard T., 
Endometriosis in association with 
pregnancy, 556 

L.OEB, Laura (with Whitacre, Frank E.. 
and Loeb. Walter M.. Jr.), The time 
for postpartum sterilization. 1041 
LiOEb, Walter M., Jr. (with Whitacre, 
Frank E., and Loeb, Laura). The 
time for postpartum sterilization, 
1041 


Loeser, Alfred A., Lactobacillus therapy in 
vaginitis due to trichomonas, 879 (Cor- 
respondence) 

Loughran, Charles H., Weight control diet, 
and fluid balance in pregnancy, 42 

Lucia, s. P. (with Page, Ernest W., and 
Hunt, Marjorie), The antepartum 
prediction of hemolytic disease of the 
newborn, 794 

Luikart, Ralph, High protein, low caloric 
diet for the prevention of toxemia of 
pregnancy, 428 


M 

MacDonald, James F., and masters, V. E., 
Bilateral simultaneous tubal preg- 
nancy, 850 

MacLeod, John, and Hotchkiss, Robert S., 
Semen analysis in 1,500 cases of 
sterile marriage, 34 

MACY, Icie G. (with Pratt, J. P., kaucher, 
Mildred, Richards, Allen J., and 
Williams, Harold H.), Composition 
of the human placenta. I. Proximate 
composition, 402 

— (WITH Pratt, j. p., roderuck, charlotte, 
and Coryell, Margaret), Composition 
of the human placenta. HI. Vitamin 
content, 783 

Maiden, Robert M. (with dill, l. V.). The 
electrical potentials of the human 
uterus in labor, 735 

Malone, Charles M., Critical study of 390 
major gynecologic surgical procedures, 
291 

Marchetti, Andrew, Kuder, Katherine, and 
KUDER, alberta, a clinical evaluation 
of ectopic pregnancy, 544 

Masson, James C. (with Flichinger, F. 
Miles), Lipomas of the broad liga- 
ment extending beyond the confines of 
the pelvis, 681 

masters, V. E. (with MacDonald, James 
F.), Bilateral simultaneous tubal preg- 
nancy, 850 

McLennan, Chas. E., Further observations 
on capillary filtration rates in preg- 
nancy, 837 

— , AND UOLmsthom, E. G., Abdominal wall 
fibroma (urachal?) simulating ovarian 
cystoma, 154 

Meigs, Joe V., and Ingersoll. Francis M,, 
Thrombophlebitis and phlebothrombosis 
in gynecologic patients ; the prophy- 
laxis, recognition, and treatment, 938 

Mendelson, Curtis L., The aspiration of 
stomach con'^ents into the lungs during 
obs*etric anes'hesia, 191 

Mbngert, william F., and Eller, William 
C., Graphic portrayal of relative pelvic 
size, 1032 

MICHAELS, JACK P. (WITH NELSON, EDWARD 
W.), Acute postparptum necrosis of 
the anterior hypo’-hysis, 817 

Millen, Robert S.. and Davies. Joshua, 
See-saw resuscitator for the treatment 
of asphyxia in the newborn, 508 

Miller, Norman F., and Henderson, Charles 
W., Corpus carcinoma, a study of 
three hundred twen<^y-two cases, 894 

Moore, John H., Environment in obstetrics, 
993 

Morrow, Grant (with Curtis, Arthur C.), 
The treatment with massive arseno- 
therapy of early syphilis complicated 
by pregnancy, 284 

Moyer, Elsie (with Pratt, J. P., Kaucher, 
Mildred. Richards, Allen j., and 
williams. Harold H.), Comnosition 
of the human placenta. II. Lipid con- 
tent. 665 

Munnell, Equinn W., and Taylor, Howard 
C., Jr. Complications and fetal mor- 
tality in 136 cases of multiple preg- 
nancy, 588 

MYERS, Richard T. (with Lock, Frank R.), 
Endometriosis in association with preg- 
nancy, 556 



SUBJECT INDEX=^= 


A • 


B 


Abdominal hysterectomy, total (Danforth), 
218 

Abortion and cervical dystocia, frequency of 
(Bret and Deplus), 872 (Abst.) 

therapeutic, in a general hospital (Dann- 
reuther), .54 

Abstracts,,, 166, 340, 623, ,695, 869 
Adenomyosis of uterus (Spatt), 581 
cystic (Gold and Kearns), 840 
Adnexa, female, gonococcus in, persistence of 
j (Cohn et al.),..83 

Adnexal tumors, torsion of, and its relation 
to surgical emergency (Kelberg and 
Randall), 464 

Adrenal-like tumor of ovary, origin of 
(Curtis), 115 

Adrenals, diseases of (Softer), 520 (B. rev.) 
Amenorrhea not associated with pregnancy 
in young women (Randall), 975 
American Board of Obstetrics and Gynecology, 
Inc., 175, , 348, 528, 704, 88_0/ 1054 

(Items) 

Gynecological Society, transactions of the 
sixty-ninth annual meeting, June 3-5, 
1946, 881 

Obstetrical and Gynecological Societies, 
roster of, 177, 705 

Amniotic sac, diagnosis of rupture of (Col- 
meiro-Laforet), 873 (Abst.) 

Analgesia, continuous spinal, in cesarean sec- 
tion (Ullery), 100 

Ancylostomiasis and hypoproteinemia compli- 
cated by pregnancy (Aaberg), 854 
Anemia, adult Mediterranean, complicated by 
pregnancy (Hammond and Nuzum), 
686 

of newborn, congenital, serum iron and 
serum bilirubin in (Vahlquist), 873 
(Abst.) 

Anencephaly during pregnancy, diagnosis of 
1 R7 C AB«}t ^ 

edrly diagnosis of (Speck), 878 (Corre- 
spondence) 

Anesthesia, continuous caudal, treatment of 
acute postpartum thrombophlebitis of 
the lower extremity by (Benson), 830 

local Infiltration, addition of penicillin 
sodium to anesthetic agent (Rey- 
nolds), 641 

nupercaine in obstetrics, saddle block with 
(Parmley and Adriani), 636 

obstetric, aspiration of stomach contents in- 
to the lungs during (Mendelson), 191 
Antepartum prediction of hemolytic disease 
of newborn (Page et al.), 794 
Antigalactogens (Gavioli), 526 (Abst.) 
Arachnodactyly, unusual complication follow- 
ing skull injury (Schneider), 699 
(Abst.) 

Arrhenoblastoma, another case of (Curtis), 
128 

complicating pregnancy, case of (Brentnall), 
700 (Abst.) 

of ovary (Goldstine), 123 
with report of two cases (Jones and 
Everett), 614 

Artificial insemination (Mateos Fournier), 
870 (Abst.) 

Asphyxia in newborn, see-saw' resuscitator for 
treatment of (Millen and Davies), 508 
Aspiration of stomach contents into lungs 
during obstetric anesthesia (Mendel- 
son), 191 


Birth rate, declining, psychosomatic medicine 
and (Halliday), 869 (Abst.) 

Blood, whole, and its derivatives, present 
status of transfusion of, in obstetrics 
and gynecology (Tisdall), 788 

Books, review of new, 517 

Breast, cancer of, some unusual aspects of 
(Daland), 695 (Abst.) 

Breech delivery, fetal mortality in . (Dieck- 
mann). 349 

risk in (Guyer and Heaton), 362 
presentation at term, behaviour of fetus in 
utero with special reference to inci- 
dence of (Vartan), 702 (Abst.) 
in the "concepcion palaclos maternity" 
(Ascanio), 697 (Abst.) 

Broad ligament, lipomas of, extending be- 
yond the confines of the pelvis 
(Flickinger and Masson), 681 


Cancer and malignancies, 526, 695 (Absts.) 
cervical, a seven-year history in early (Tay- 
lor and Guyer), 451 

of breast, some unusual aspects of (Da- 
land), 695 (Abst.) 

of cervix and pregnancy (Albertelll), 172 
(Abst.) ; (Rojas), 171 (Abst.) 
ovarian, review of one hundred cases of 
(Helsel), 435 

Capillary filtration rates in pregnancy, further 
observations on (McLennan), 837 

Carcinoma cervix uteri, treatment of, by radio- 
therapy (Sandler), 526 (Abst.) 
corpus (Miller and Henderson), 894 
fundal, management of, controversial factors 
in (Sebeffey et al.), 529 
of uterine cervix, infrequency of, among 
Jewish women (Treusch et al.), 1G2 
of vulva, prevention and treatment of (Wat- 
son and Gusberg), 179 

Carcinomas, multiple primary (Siegler and 
Silverstein), 474 

Cardiospasm in the newborn (Vinson), 874 
(Abst.) ' 

Catheter, retention (Kennedy), 506 

Cells and tissues, physical chemistry of 
(Hober et al.), 519 (B. rev.) 

Cerebrovascular complications of pregnancy 
(Eller), 488 

Cervical cancer, early, a seven-year history in 
(Taylor and Guyer), 451 
mucus, cyclic changes in the physical and 
chemical properties of (Pommerenke), 
1023 

Cervicitis and vaginitis, new treatment for 
(Siegler). 1 

Cervix, cancer of, and pregnancy (Albertelll). 
172 (Abst.) ; (Rojas), 171 (Abst.) 
chancroid of, report of two cases (Day), 
171 (Abst.) , 

stenosis of, winged stem pessary to correct 
(Potter), 164 

Cesarean operations on contaminated cases, 
intraperitoneal sulfonamide therapy m 
(Lopez Monti), 340 (Abst.) 
section, 340 (Absts.) 

continuous spinal analgesia in (Ulleryj, 
100 

extraperitoneal, evaluation of (Cosgrove 
and Waters), 237 

relation of early rising to morbidity in 
(Headings and Palmer), 601 

sulfonamides as a prophylactic agent in 
conjunction with (Hesseltine and 
Thelen), 813 


•July, pp. 1-178; August, pp. 179-348 ; September, pp. 349-528 ; October, pp. 529-700; 
November, pp. 707-880 ; December, pp. 881-1000. 


1000 



AUTHORS INDEX 


1059 


Silverstein, Louis M. (with Siegler, Samuel 
L.), Multiple primary carcinomas, 474 
Smith, Joseph T., Simplified apparatus for 
insufflation of the tubes with carbon 
dioxide, 501 

Solomon, Ernst M. (with Leventhal, 
Michael L.), Pelvic endometriosis as 
a cause of hydronephrosis, C92 
Spatt, Samuel D., Adenomyosis of the uterus, 
581 

Speck, George, Early diagnosis of anen- 
cephaly, 878 (Correspondence) 

Spivack, MARY, The anatomic peculiarities of 
the human umbilical cord and their 
clinical significance, 387 
STANDER, H. J. (WITH Stromme, W. B.), 
Retroperitoneal tumors simulating 
genital tract neoplasms, 456 
— , Eonsnes, R. W., and Stromme, W. B., 
Late postpartum eclampsia, 765 
Strom jib, W. b. (with Stander, H. J., and 
Bonsnes, R. W.), Late postpartum 
eclampsia, 765 

— , and Kuder, Katherine, Heart disease in 
pregnancy, 264 

— , and Stander, H. J., Retroperitoneal tumors 
simulating genital tract neoplasms. 456 
Studdiford, "W. E., Absorbable (oxidized) 
gauze as a hemostatic agent in 
gjmecologic surgery, 495 

T 

Taylor, Howard C., Jr. (with langman, 
Louis), The selection of forceps for 
midpelvic arrest of the vertex, 773 
— (WITH MUnnell, EQUINN W.), Complica- 
tions and fetal mortality in 136 cases 
of multiple pregnancy, 588 
— . and Guyer, Herbert B., A seven-year his- 
tory in early cervical cancer, 451 
Thelen, Christine (with Hesseltine, H. 
Close), Sulfonamides as a prophy- 
lactic agent in conjunction with 
cesarean section, 813 

Thoms. Herbert, a discussion of pelvic varia- 
tion and a report on the findings in 
_ 100 Negro women. 248 

Thornhill, Paige E., Gas bacillus infection 
primary in the newborn fetus, with re- 
port of a case spontaneously occurring 
at term, the mother surviving, 858 
THUDIUM, WILLIAJI J. (WITH SCHEFFEY, 
Lewis C„ Paeell, David M., and 
Hahn, George A.), Controversial fac- 
tors in the management of fundal car- 
cinoma, 529 

Tisdall, Leslie Hughes. Present status of 
transfusion of whole blood and its 
derivatives in obstetrics and gynecol- 
„ ogy, 788 

Treusch. JEROME V., Hunt, Arthur B.. and 
Rousuck, a. Ashley, Infrequency of 
carcinoma of the uterine cervix among 
Jewish women, 162 

Turcotte, Vincent J. (with Dindia, 
Anthony H.), Extrauterine preg- 
nancy, 321 

U 

Ullery, John C., Continuous spinal analgesia 
in cesarean section, 100 


V 

vanDorsser, G. j. E. (with Philpott, N. 'W., 
AND LAtour, j. P. a.). Review of 
cases of Rh iso-immunization during 
the past five years in the Royal Vic- 
toria Montreal Maternity Hospital, 
926 

Veprovsky, Edward C. (with goldfarb, 
WILLIAM S.), Acute suppurative 
parotitis complicating pregnancy at 
term, 147 


W 

Wahrsinger, Philip B. (with Kubhner, J. 
Irving), The Kielland forceps for use 
in the occipitoposterior and occipito- 
transverse positions, 110 

Waters, Edward G.. A diagnostic technique 
for the detection of enterocele, 810 

— , Mesenteric lymphangioma with Intestinal 
obstruction complicating uterine car- 
cinoma and flbromyoma, 478 

— (WITH Cosgrove, S. A.), An evaluation of 

extraperitoneal cesarean section, 237 

Watson, B. P., and Gusberg, S. B., Preven- 
tion and treatment of carcinoma of 
the vulva, 179 

Weinberg, Arthur, and Scadron, Samuel J., 
The value and limitations of pelvio- 
radlography in the management of 
dystocia, with special reference to 
midpelvic capacity, 255 

Wengraf, Fritz, Psychoneurotic symptoms 
following hysterectomy, 645 

Whitacre, Frank E. (with the assistance 

OF LOEB, WALTER M., jR., AND LOEB, 
LAURA), The time for postpartum 
sterilization, 1041 

williams, HAROLD H. (WITH PRATT, J. P., 
Kaucher, Mildred, Moyer, Elsie, and 
Richards, Allen J.), Composition of 
the human placenta. II. Lipid con- 
tent, 665 

— (WITH Pratt, J. P., Kaucher, Mildred, 

Richards, Allen J., and Macy, Icie 
G.), Composition of the human 
placenta. I. Proximate composition, 
402 

WILLSON, J. Robert, Veratrum viride in the 
treatment of the toxemias of preg- 
nancy. 273 

WiNSON, S. G., An analysis of 257 cases of 
sterility, 631 

WiNTHER, Nora, Menorrheal problems in col- 
lege women, 803 


T 

YOUNG, Raymond L., Abnormal presentations 
among malformed infants, 419 


Z 

Zerner, Herbert (with Bernstein, Phineas, 
AND SCHOENECK, FERDINAND J.), Gov- 
ernment sponsorship of a maternity 
program in wartime, 510 



1062 


SUBJECT INDEX 


Genital — Cont’d 

tuberculosis, female, signiflcance, diagnosis 
and treatment (Kovacs), 870 (Abst.) 

Goiter, prevention of, in newljorn (Wespi), 
699 (Abst.) 

prophylaxis with iodized salt, reduction of 
deafness and dumbness in Switzer- 
land as result of (Wespi), 699 (Abst.) 

Gonococcal pelvic inflammatory disease in 
female, acute, treatment of, with peni- 
cillin (Gray), 171 (Abst.) 

Gonococcus in female adnexa, persistence of 
(Cohn et al), 83 

Granulosa-cell tumor of ovary (Bianco and 
Favorite), 677 ; (Hodgson et al), 870 
( Abst. ) 

Guterman pregnancy test (Guterman), 174 
(Correspondence) 

Gynatresia, postpartum traumatic (B rd), 704 
(Abst.) 

Gynecologic disorders, influence of, on urinary 
system (Hundley and Diehl), 696 
(Abst.) 

nursing (Crossen and Hoffert), 517 (B. rev), 
operations, 343 (Absts.) 

patients, thrombophlebitis and phlebothrom- 
bosis in (Meigs and Ingersoll), 938 
practice, psychosomatic approach in (Bry- 
son), 871 (Abst.) 

surgery, absorbable (oxidized) gauze as a 
hemostatic agent in (Studdiford), 495 
surgical procedures, critical study of 390 
major (Malone), 291 

Gynecology, 342, 523, 696, 870 (Absts.) 
in industry (Peters and Foster), 698 (Abst.) 
phlebotlirombosis and thrombophlebitis in 
(Collins and Nelson), 946 
synopsis of (Crossen), 517 (B. rev.) 
urology in (Brcole), 342 (Abst.) 


H 


Hysterectomy — Cont’d 
total abdominal (Danforth), 206 

and the "occasional operator,” (Gaston), 
343 (Abst.) 


I 

Icterus gravis neonatorum (Vahlquist), 873 
(Abst.) 

Ileal atresia, congenital, with gangrene, per- 
foration and peritonitis in newborn 
infant (Amheim), 345 (Abst.) 

Impetigo neonatorum, penicillin ointment in 
treatment of (Kendig and Fiske), 874 
(Abst.) 

Infants, malformed, abnormal presentations 
among (Young), 419 

Infection, pelvic, pathogenesis of, as deter- 
mined by cornual resection, interpre- 
tation of (Falk), 66 

Insemination, artificial (Mateos Fournier), 
870 (Abst.) 

International Congress of Obsteti’ics and 
Gynecology, 1054 (Item) 

Intrapartum fever, a preliminary study (Odell 
and Plass), 89 

Iron metabolism during pregnancy (Renaer), 
518 (B. rev.) 

Item, American Board of Obstetrics and Gyne- 
cology, Inc., 175, 348, 528, 704, 880, 
1054 

The International Congress of Obstetrics 
and Gynecology, 1054 

Third American Congress on Obstetrics and 
Gynecologj-, 880 


IC 

Kielland forceps for use in cccipitoposterior 
and occipitotransverse positions 
(Kushner and Wahr.singer), 110 


Heart disease in pregnancy (Stromme and 
Kuder), 264 

Hemolytic disease associated with Rh factor 
in twin pregnancies (Conti and 
Glenn), 446 

of newborn (Leonard), 700 (Abst.) 
antepartum prediction of (Page et al), 
794 

Hemoperitoneum, fatal, spontaneous rupture 
of liver in eclampsia with (Sanes and 
Kaminski), 325 

Hemorrhage, massive, rupture of uterus with, 
an unusual case of (Douglas), 135 
Hernia, congenital diaphragmatic (Thompson 
and Blanc), 169 (Abst) 
sliding, of Fallopian tube (Gordon), 336 
Holoacephalus, an unusual case of (Pennell 
and Kukral), 669 

Hydatidiform mole, with special reference to 
recurrence and as.sociated eclampsia 
(Chesley et al), 311 
Hydramnios (Rivett), 890 
successful treatment of, with ammonium 
chloride (Abrams and Abrams), 299 
Hydronephrosis, pelvic endometriosis as cause 
of (Leventhal and Solomon), 692 
Hypernephroma of ovary, origin of (Curtis), 
115 


Hypertension, essential, an introduction to 
(Herndon), 521 (E. rev.) 
effect of, on pregnancy (Sharkey and 
Hess), 672 

in pregnancy (Monckeberg), 876 (Abst.) 
Hyperthyroidism in women and in pregnancy 
(Perez), 340 (Abst.) 

Hypnoanalysis, treatment of psychogynecic 
disorders by (Kroger), 409 
Hypophysis, anterior, acute postpartum ne- 
crosis of (Nelson and Michaels), 817 
Hypoproteinemia, ancylostomiasis and, com- 
plicated by pregnancy (Aaberg), 854 
Hvsterectomics, vaginal, report on 2,798 
(Campbell). 598 

study of 500 (Falk and Bunkm), 623 
Hvstercctomv, psychonourotic symptoms fol- 
lowing (Wengraf), 045 


L 

Labor, conduct of, in presence of thrombosis 
(Pali), 698 (Abst.) 
fourth stage of (Greenberg), 746 
in overweight women (Biro), 697 (AbsL) 
induction of, different methods of (Chanal), 
873 (Abst) 

medical (Morassi), 344 (Abst) 
management, complications, 343, 097, 872 
(Absts.) 

medical induction of (Morassi), 344 (Abst) 
prolonged, treatment of. with posterior 
pituitary extract (Reid), 719 
uterus in, electrical potentials of human 
(Dill and Maiden), 735 
Lactobacillus therapy in vaginitis due to 
trichomonas (Looser), 879 
Leech treatment in obstetrics and gynecology 
(Kese), 697 (Abst) 

Leiomyosarcoma of uterus with metastasis 
(Brooke and Thomason), 695 (Abst) 
Lipomas of broad ligament extending beyond 
the confines of pelvis (Flicklngcr and 
Masson). 681 

of uterus, primary (Reich and Nechtow), 
157 

Liver, spontaneous rupture of, in eclampsia 
with fatal hemoperitoneum (Sanes and 
Kamin-ski), 325 

umbilical accessory (Nora and Carr), 330 
Lutelnoma, origin' of (Curtis), 115 
Luteoma, origin of (Curtis), 115 , 

Lymphangioma, mesenteric, with intestinal 
obstruction complicating uterine car- 
cinoma and flbromyoma (Waters), 478 


M 

Malformed infants, abnormal presentations 
among (Young), 419 
Malignancies, 171 (Absts.) 

Manchester operation, with special reference 
to parturition and complete prolapse 
(Gordon), 228 
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Chancroid of cervix, report of two cases 
(Day). 171 (Abst.) 

Chemistry of cells and tissues, physical 
(Hober et al.), 519 (B. rev.) 

Chorea and pregnancy (Gosende and San- 
diano), 876 (Abst.) 

Chorionepithelioma in an 18-year-old primi- 
gravida (Durburg), 484 
spontaneous healing of, a case of probable 
(Recasens Mendez), 695 (Abst) 

Conception, ovulation and, in women, test for 
determining (Farris), 14 

Constriction ring dystocia (Rucker), 984 

Cornual resection, pathogenesis of pelvic in- 
fection as determined by, interpreta- 
tion of (Falk), 66 

Corpus carcinoma (Miller and Henderson), 
894 

Correspondence, anencephaly, early diagnosis 
of (Speck), 878 

lactobacillus therapy in vaginitis due to 
trichomonas (Loeser), 879 
pyridoxine in nausea and vomiting of preg- 
nancy (Silbernagel and Burt), 173 
recurrent placenta previa (Andrews and 
Nicholls), 347 

the GucCrman pregnancy test (Guterman), 
• 174 


traveling in pregnancy (Javert), 347 
Cyclic changes in physical and chemical prop- 
erties of cervical mucus (Pom- 
merenke), 1023 

Cyst, ovarian, a large (Hofmeister), 133 
Cj’stadenoma of ovary, serous, bilateral con- 
comitant fibroma and (Copland and 
Coleman), 141 

Cystic adenomyosis of uterus (Gold and 
Kearns), 840 

Cystoscope, air, with a universal handle and 
external light (Leff). 505 
Cysts, perisalplngeal, origin of certain (Reis), 
964 


D 

Delivery, breech, fetal mortality in (Dieck- 
,mann), 349 

■ns u (Guyer and Heaton), 362 

Diabetes ^insipidus and pre-eclampsia (Nash), 

Diaphragrhatic hernia, congenital (Thompson 
and Blanc), 169 (Abst.) 

Diet, high protein, low caloric, for prevention 
of toxemia of pregnancy (Luikart), 
428 

Doctors, the ways of, and the practice of 
physic (Schumann), 881 

Dye poisoning in the nursery (Graubarth et 

_ .al.), 699 (Abst.) 

Dystocia, constriction ring (Rucker), 984 
pelvioradiography in managemnet of, value 
and limitations of, with special refer- 
ence to midpelvic cavity (Weinberg 
and Scadron), 255 


E 

/ 

»/^clampsia, hydatidiform mole, with special 
reference to recurrence and associated 
(Chesley et al), 311 
postpartum, late (Standee et al), 765 
spontaneous rupture of liver in, with fatal 
hemoperitoneum (Sanes and Kamin- 
ski), 325 

study on the newborn in (Orengo Diaz del 
Castillo). 345 (Abst.) 

Deiamptic patients, future renal function of 

„ . , (Kunz and Raffo), 525 (Abst.) 

Dctopio pregnancy, clinical evaluation of 
(Marchetti et al), 544 
errors in diagnosis of (Clerc), 695 (Abst.) 
Interstitial (Delascio and Assail), 341 
.(Abst.) 

radiologic aspects of (deMoracs), 342 
^ . (Abst) 

Dtectrical potentials of human uterus in labor 

_ . (Dill and Maiden), 735 

Ji.mpryology, contributions to (Carnegie In- 
stitution of Washington), 519 (B. 

rev.) 

human (Patten), 518 (B. rev.) 


Endocrinology, 340 (Absts.) 

Endolymphatic stromal myosis (Henderson), 
1000 

Endometrioma interstitiale, so-called, with re- 
port of three possible cases (DeCarle), 
523 (Abst) 

Endometriosis, conservative surgery in 
(Beecham), 707 

in association with pregnancy (Lock and 
Mj'ers), 556 

pelvic, cause of hydronephrosis (Leventhal 
and Solomon), 692 

Endometrium, tuberculosis of (Di Guglielmo 
and Pepe) 523 (Abst.) 

Enterocele, diagnostic technique for detection 
of (Waters), 810 

Enterouterine fistula (Hawkes), 150 

Environment in obstetrics (Moore), 993 

Episiotomy, technic to obtain anatomical cica- 
trization (Otero), 344 (Abst.) 

Ericson and Johnson resuscitator, modifica- 
tion of (PavejO, 867 

Erythroblastosis fetalis, association of, and 
accidental antepartum hemorrhage 
(Burcli), 875 (Abst.) 
clinical analysis (Leonard), 700 (Abst.) 
in mothers with Rh positive blood (Pol- 
ayes), 167 (Abst.) 

Extraperitoneal cesarean section, evaluation 
of (Cosgrove and Waters), 237 

Extrauterine pregnancy, 341, 695 (Absts.) ; 
(Dindia and Turcotte), 321 


F 

Fallopian tube, sliding hernia of (Gordon), 
336 

Fecundity, female, waking temperature in 
relation to (Barton and Wiesner), 869 
(Abst.) 

Fetal mortality in breech delivery (Dieck- 
mann), 349 

in 136 cases of multiple pregnancy, com- 
plications and (Munnell and Taylor), 
588 

polarity, aid in diagnosis of (Savel), 861 

risk in breech delivery (Guyer and Heaton), 
362 

Fetus in utero, behaviour of, with special 
reference to incidence of breech pres- 
entation at term (Vartan), 702 
(Abst.) 

survival of, effect of prediabetie state on, 
and on the birth weight of the new- 
born infant (Miller), 700 (Abst.) 

Fibroma, abdominal wall, simulating ovarian 
cystoma (McLennan and Holmstrom), 
154 

bilateral concomitant, and serous cystade- 
noma of ovary (Copland and Cole- 
man), 141 

Fistula, enterouterine (Hawkes), 150 

Follicle ripening, studies on (Van Raven- 
steyn), 518 (B. rev.) 

Forceps, selection of, for midpelvic arrest of 
vertex (Langman and Taylor), 773 

Fundal carcinoma, management of, contro- 
versial factors in (Scheffey et al), 
529 


G 

Gas bacillus infection in unborn fetus oc- 
curring at term, mother surviving 
(Thornhill), 858 

Gauze, absorbable (oxidized) as a hemos- 
tatic agent in gynecologic surgery 
(Studdiford), 495 

Genital bleeding two or more years after 
spontaneous cessation of menstruation, 
pathologic findings in (Cheek and 
Davis), 756 

hj-poplasia, social factors in (Rodriguez de 
Ginocchio), 345 (Abst.) 

prolapse, recurrence of (Mazza), 342 
(Abst.) 

tract neoplasms, retroperitoneal tumors 
simulating (Stromme and Stander). 
456 
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Penicillin — Cont’d 

ointment in treatment o£ impetigo neona- 
torum (Kendig and Fiske), 874 
(Abst) 

one-dose treatment of chronic gonorrheal 
vaginitis in children (Sako et al), 170 
(Abst.) 

puerperal infection treated with, two cases 
of grave (Keymer), 169 (Abst.) 

pyopneumothorax in premature baby suc- 
cessfully treated with (Harris and 
Platou), 874 (Abst.) 

sodium, addition of, to anesthetic agent for 
local infiltration anesthesia (Rey- 
nolds), 641 -> 

treatment of acute gonococcal pelvic- inflam- 
matory disease in female (Gray), 171 
(Abst.) .... 

Periarteritis nodosa occurring in ; first month 
of life, two cases of (Wilfner), 873 
(Abst.) 

Perisalpingeal cysts, origin of certain (Reis), 
964 


, Pessary, winged stem, to correct stenosis of 
cervix (Potter), 164 

Phlebothrombosis and thrombophlebitis in 
gynecologic patients (Meigs and In- 
gersoll), 938 

in gynecology and obstetrics (Collins and 
Nelson), 946 

Phlegmasia, postpartum, without fever or 
permanent tachycardia (Vignes), 168 
(Abst.) 

Physiology, synopsis of (Main), 521 (B. rev.) 

Placenta attached to spleen, abdominal preg- 
nancy with (Kushner and Dobrzyn- 
ski), 160 

human, composition of (Pratt ct al), 402, 
665, 783 

lipid content (Pratt et al), 665 

vitamin content (Pratt et al), 783 
manual extraction of, and hydraulic injec- 
tion (Dominguez Sisco and Aguero), 
698 (Abst.) 

removal .(Sewall and Coulton), 564 
previa, recurrent (Andrews and Nicliolls), 
347 (Correspondence) 

study of 174 cases (Macafee), 701 (Abst.) 

Placental thromboplastin, human, studies on 
(Copley), 344 (Abst.) 

Plasma pitocinase determinations in obstet- 
rics, value of (Page), 1014 

Poliomyelitis in pregnancy (Fox and Sennet), 
167 (Abst.) 

Postpartum eclampsia, late, (Standee et al), 
765 

necrosis of anterior hypophysis, acute (Nel- 
son and Michaels), 817 
phlegmasia without fever or permanent 
tachycardia (Vignes), 168 (Abst.) 
sterilization, time for (Whitacre et al), 1041 
thrombophlebitis of lower extremity, acute, 
treatment of, by continuous caudal 
anesthesia (Benson), 830 
uterus, physiology and clinical aspects of, 
during the first postplacental hour 
(Greenberg), 746 

Pre-eclampsia, diabetes insipidus and (Nash), 


863 

Pregnancies, twin, hemolytic disease asso- 
ciated with the Rh factor in (Conti 
and Glenn), 446 

Pregnancy, abdominal, with placenta attached 
to the spleen (Kushner and Dobrzyn- 
skl). 160 

acute salpingitis and (Bidoire), 346 (Abst.) 
suppurative parotitis complicating preg- 
nancy at term (Goldfarb and Veprov- 
sky), 147 

adult Mediterranean anemia complicated by 
(Hammond and Nuzum), 686 
amenorrhea not associated with, in young 
women (Randall), 975 
ancylostomiasis and hypoproteinemia com- 
plicated by (Aaberg), 854 
and labor, rupture of uterus during, fifty 
cases of (Frid), 343 (Abst.) 
anemia in, sickle-cell (Noyes), 469 


Pregnancy — Cont’d 

anencephaly during, diagnosis of (Perez), 
167 (Abst.) 

arrhenoblastoma complicating, case of 
(Brentnall), 700 (Abst.) 
cancer of cervix and (Albertelli), 172 
(Abst.) : (Rojas), 171 (Abst.) 
capillary filtration rates in, further observa- 
tions on (McLennan), 837 
carcinoma of the colon producing acute in- 
testinal obstruction during (Finn and 
Lord), 524 (Abst.) 

cerebrovascular complications of (Eller), 
488 

chorea and (Gosende and Sandiano), 876 
(Abst.) 

complications, 167, 346, 524, 700, 875 

(Absts.) 

early, clinical sigrn diagnostic of (Braga), 
702 (Abst.) 

syphilis complicated by, treatment with 
massive arsenotherapy (Curtis and 
Morrow), 284 

ectopic, clinical evaluation of (Marchetti), 
544 

errors in diagnosis of (Clerc), 695 (Abst.) 

radiologic aspects of (deMoracs), 342 
(Abst.) 

effect of essential hypertension on (Sharkey 
and Hess), 672 

electrophoretic analysis of serum in, and 
in pregnancy toxemia (Lagercrantz), 
876 (Abst.) 

endometriosis in association with (Lock and 
Myers), 556 

extrauterine, 341, 695 (Absts.) ; (Dindla and 
Turcotte), 321 

Guterman test (Guterman), 174 (Corre- 
spondence) 

heart disease and (Stromme and Kuder), 
264 

histaminase activity during, short study of 
(Koloszynski), 877 (Abst.) 
hypertension in (Monckeberg), 876 (Abst.) 
hyperthyroidism in women and in (Perez), 

340 (Abst.) 

interstitial ectopic (Delascio and Assali), 

341 (Abst.) 

excision of cornu because of, pregnancy 
and rupture in .scar area after sal- 
pingectomy with (Kaeser), 696 
(Abst) 

iron metabolism during (Renaer), 518 (B. 
rev.) 

maternal rubella in early weeks of, con- 
genital anomalies following (Albaugh), 
874 (Abst) 

multiple, complications and fetal mortality 
in 136 cases of (Munnell and Tay- 
lor), 588 

with early abortion of one fetus (Butler 
and Howard), 163 

nausea and vomiting of, pyridoxine in (Sil- 
bernagel and Burt), 173 (Correspon- 
dence) 

nutrition in (Lund), 166 (Abst.) 
pernicious vomiting of, due to sensitivity to 
semen (James), 701 (Abst.) 
pertussis vaccine during. Immunity response 
of mothers and babies to injections of 
(Kendrick et al), 702 (Abst.) 
physiologj', diagnosis, 166, 702, 877 (Absts.) 
poliomyelitis in (Fox and Sennet), 167 
(Abst) 

prolonged (Schwarez and Pinto), 524 
(Abst) 

Rh factor in, some observ’ations upon (In- 
gram), 440 

rubella during, its sequelae of congenital de- 
fects in the child (Gregg), 167 (Abst.) 
sickle-cell anemia in (Noyes). 469 
thiouracil in, effect on fetal thyroid (Davis 
and Forbes), 876 (Abst.) 
toxemia of. endocrine factors in mechanism 
of (Hofbauer), 525 (Abst) 

. high protein, low caloric diet for preven- 
tion of (Lulkart), 428 
toxemias of, veratrum vlride in treatment 
of CWlllson), 273 
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Masculinovoblastoma, origin of (Curtis), 115 

Maternal mortality in province of Buenos 
Aires (Leon), 525 (Abst.) 
obstetric paralysis (Cole), 372 
weight gain, relationship of, to weight of 
newborn infant (Klein), 674 

Maternity, program in wartime, government 
sponsorship of (Bernstein et al), 510 

Medical care of young women, clinical sig- 
■ niflcance of data accumulated in 
(Hardy), 872 (Abst.) 

Medicine, preventive, and public health (Smil- 
lie), 521 (B. rev.) 

Mediterranean anemia, adult, complicated by 
pregnancy (Hammond and Nuzum), 
686 

Menorrheal problems in college women 
(Winther), 803 

Menstrual cycle, variability of, delayed ovula- 
tion a significant factor in (Rossman 
and Bartelmez), 28 

Menstruation, spontaneous cessation of, path- 
ologic findings in genital bleeding two 
or more years after (Cheek and 
Davis), 756 

Mesenteric lymphangioma with intestinal ob- 
struction complicating uterine carci- 
noma and flbromyoma (Waters), 47S- 

Micturition, muscle of (Kennedy), 206 

Multiple pregnancy, complications and fetal 
mortality in 136 cases of (Munnell 
and Taylor), 588 

Muscle of micturition (Kennedy), 206 


N 

Necrology, Eden, Thomas Watts, 877 
McGlinn, John A., 1054 
Ryder, George Hope, 527 

Newborn, 345, 699, 873, (Absts.) 
asphyxia in, see-saw resuscitator for treat- 
, ment of (Millen and Davies), 508 
cardiospasm in (Vinson), 874 (Abst.) 
congenital anemia of, serum iron and serum 
. bilirubin in (Vahlquist), 873 (Abst.) 

hemolytic disease of (Leonard), 700 (Abst.) 

antepartum prediction of (Page et al), 
, 794 

in eclampsia, studies on (Orengo Diaz del 
. Castillo), 345 (Abst.) 

infant, congenital ileal atresia with gan- 
grene, perforation, and peritonitis in 
(Arnheim), 345 (Abst) 
hereditary skin defect in (Freud et al), 
874 (Abst.) 

weight of, relationship of maternal weight 
gain to (Klein), 574 

oronasal cavity of, bacteriology of (Corneli- 
son et al), 797 

prevention of goiter in (Wespi), 699 (Abst.) 

Nupercaine in obstetrics, saddle block anes- 
thesia with (Parmiey and Adriani), 
636 

Nursery, dye poisoning in (Graubarth et al), 
^ . 699 (Abst.) 

Nutrition in pregnancy (Lund), 166 (Abst.) 


O 

Obstetric anesthesia, aspiration of stomach 
contents into lungs during (Mendel- 
son), 191 

paralysis, maternal (Cole), 372 
patient, overweight (Odell and Mengert), 
166 (Abst.) 

Obstetrics and gynecology, leech treatment in 
(Kese), 697 (Abst.) 
synopsis of (Bourne), 517 (B. rev.) 
transfusion of whole blood and its deriv- 
atives in, present status of (Tis- 
dall), 788 

yearbook of, 1945 (Greenhill), 517 (B. 
rev.) 

environment in (Moore), 993 
nupercaine in, saddle block anesthesia with 
(Parmiey and Adriani), 636 
operative, preventive local chemotherapy in 
(Perez and Blanchard), 703 (Abst) 


Obstetrics — Cont’d 

phlebothrombosis and thrombophlebitis in 
(Collins and Nelson), 946 
plasma pitocinase determinations in, value 
of (Page), 1014 

practical (Barbosa), 518 (B. rev.) 

Rh factor in (Belson), 106 
some clinical aspects of (King and Dav- 
enport), 917 

Occipitoposterior and occipitotransverse posi- 
tions, Kielland forceps for use in 
(Kushner and Wahrsinger), 110 
Ophthalmia neonatorum, penicillin locally in 
eyes of newborn infants to prevent 
(Bloxsom), 874 (Abst.) 

Oronasal cavity of newborn, bacteriology of 
(Cornelison et al), 797 

Ovarian cancer, review of one hundred cases 
of (Helsel), 435 

cyst, diagnosis of, new procedure for (Abad 
Colomer), 342 (Abst.) 
large (Hofmeister), 133 
cystoma, abdominal wail fibroma simulating 
(McLennan and Holmstrom), ■ 154 
Ovaries, condition of, in cases of uterine ' 
myoma (Calvo Marcos and Botella 
Llusia), 342 (Abst.) 

Ovary, adrenal-like tumor of, origin of 
(Curtis), 115 

arrhenoblastoma of (Goldstine), 123 
with a report of two cases (Jones and 
Everett), 614 

cystadenoma of, serous, bilateral concomitant 
fibroma and (Copland and Coleman), 
141 ^ 

granulosa- and theca-cell tumors of, ques- 
tion of so-called (Scheidegger), 697 
(Abst.) 

granulosa-cell tumor of (Bianco and Fav- 
orite), 677; (Hodgson et al), 870 
(Abst.) 

multilocular pseudomucinous cystadenoma 
of, Meigs’ syndrome in a case of 
(Millet and Shell), 523 (Abst.) 
solid teratomas of, with neurological metas- 
tases (Proskauer), 845 
Overweight obstetric patient (Odell and Men- 
gert), 166 (Abst.) 
women, labor in (Biro), 697 (Abst.) 

Ovulation and conception in women, test for 
determining (Farris), 14 
basal body temperature grasps as an index 
to (Tompkins), 699 (Abst.) 
delayed, a si^ificant factor in the varia- 
bility of the menstrual cycle (Ross- 
man and Bartelmez), 28 
Ovum, intact dead, retained, treatment of 
(Turenne), 346 (Abst.) 


P 

Parotitis, acute suppurative, complicating 
pregnancy at term (Goldfarb and 
Veprovsky), 147 

Parturition and complete prolapse, Manches- 
ter operation with special reference 
to (Gordon), 228 

Pediatrics, textbook of (Nelson), 522 (B. rev.) 

Pelvic infection, pathogenesis of, as deter- 
mined by cornual resection, inter- 
pretation of (Falk), 66 

masses, suppurative, rupture of (Miller), 
871 (Abst.) 

puerperal suppuration spontaneously opened 

into the rectum (Trivelli and Garcia). " 
168 (Abst.) 

size, relative, graphic portrayal of (Men- 
gert and Eller), 1032 

variation, discussion of, and a report on 
the findings in 100 Negro women 
(Thoms), 248 

Pelvloradiography in management of dystocia, 
value and limitations of, with special 
reference to midpelvic capacity (Wein- 
berg and Scadron), 255 

Penicillin locally In eyes of newborn infants 
to prevent ophthalmia neonatorum 
(Bloxsom), 874 (Abst.) 
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free return flow. The length of thne for analgesia to begin is usually five to 
ten minutes, during which time the abdominal field is prepared and draped. 

The level of the drug is then determined by needle or forceps and, if satis- 
factory, the operation is begun. More drug, usually I /2 (12^/2 mg-)) can 

be added if the level is not sufficiently higli, but tills is seldom necessary. 

The iilood pressure, pulse, and respiration are carefully taken every five 
minutes during the operation. The systolic pressure seldom drops more than 10 
to 20 mm. of mercury, and many patients iiave less than 10 mm. fall. If tlie 
systolic level reaches 90 mm. or less, % grain of cphedrine HCl can be given 
iiypodermically, or glucose-saline solution intravenously. Plasma should be 
available. In cases which show a profound fall in lilood pressure a vasopressor 
drug can be given intravenously. 

If the analge.sic begins to wear off or the patient complains of any dis- 
comfort, additional doses of procaine can be given, usnallj’^ in doses of to 1 
c.c. ( 121/2 rng. to 25 mg.). 

.^ter the baby is extracted i/4 grain of morphine should be given hypo- 
dermically’', which will reach its maximum effect after the anesthetic has been 
removed. Following delivery of the placenta, an oxytoxic preparation (usually 
ergot) is given intramuseularl.y as a routine procedure. Following the comple- 
tion of the operation the remaining drug is p'artially removed, by aspiration of 
1 to 2 c.c. of fluid, and the needle withdrawn. 

After removal from the operating room the patient is returned to her room, 
and placed fiat in bed. Fluids and soft food can be given the same day. 

C. Indications amd Contraindications. — Continuous spinal analgesia may 
be used in all types of cesai’ean section. The condition of the patient, howOTcr, 
nuLst be good. In the presence of .severe hemorrhage fi'om placenta previa or 
abruptio placenta where the general condition of the patient is poor it would 
be unwise to use continuous spinal analgesia. In cases of prolonged labor where 
cesarean section becomes necessary, supportive measures must be instituted be- 
fore analgesia is given. 

D. Drugs. — Either procaine h.ydroehloride or metymaine (1.5 per cent in 
Ringer’s Solution) may^ be used as the anesthetic agent. Both possess low tox- 
icologic drug reaction and give no depression of vital centers. They are easily^ 
obtainable and require small amounts. Their duration of analgesia is approx- 
imately’- the .same, and neither cause any postoperative complications. 

E. Analysis of Three Hundred Gases of Cesarean Section Under Continuous 
Spinal Analgesia.— In December, 1941,=* we gave our first continuous spinal 
analgesia for cesarean section at the Philadelphia Ly’'ing-In Hospital. Since that 
time we have used it in three hundred cases there and at the Philadelphia Gen- 
eral Hospital and Delaware County Hospital. At first our cases were carefuUy 
selected. But as time pa.ssed and its safety’’ was well demonstrated, its admin- 
istration has become almost routine for cesarean section, except as contrain- 
dicated above. 

There were no maternal deaths. There were sixteen fetal deaths but none 
which could be attributed to the anesthesia. Their causes are listed as follows: 

I. Stillborn 5 

Abruptio placenta 4 

Malprescntation t 

II. Neonatal ^ t 

Prematurity ^ 

Cerebral liemorrbage t 

Congenital heart disease - 

Ell — Erytlirobla-stosis ^ 
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Pregnancy — Cont’d 

traveling in (Javert), 347 (Correspondence) 
tubal, bilateral simultaneous (Harris and 
. Leviton), 492 ; (MacDonald and Mas- 
ters), 350 

simultaneous ruptured, and intrauterine 
pregnancy with subsequent delivery of 
a- normal infant (Howard), 696 
(Abst.) 

weight control, diet, and fluid balance - in 
(Doughran), 42 ■ . 

Pregnant uterus, five months’, instrumental 
rupture of (Badia), 167 (Abst.) 

Prenatal tuberculosis (Elizalde and Latienda), 
345 (Abst.) 

Presentations, abnormal,- among .malformed 
infants (Young), 419 

Prolapse of umbilical cord (Gusberg), 826 

Psychogynecic disorders, treatment of, by 
hypnoanalysis (Kroeger), 409 

Psychoneurotic symptoms following hyster- 
ectomy (Wengraf), 645 

Psychosomatic approach in gy^necologic prac- 
tice (Bryson), 871 (Abst.) 
medicine and the declining birth-rate 
(Halliday), 869 (Abst.) 

Puerperal infection treated with penicillin, 
■two cases of grave (Keymer), 169 
(Abst.) 

rising, early (King), 657 

Puerperium, 168, 526, 703 (Absts.) 
late bleeding in, cause of (Palik and Rech- 
witz), 703 (Abst.) 

spontaneous expulsion of intraparietal uter- 
ine tumors during (Rodriguez), 703 
(Abst.) 

Pyelonephritis associated with puerperal state, 
bacteriologic study of (Trillat and 
Hotter), 169 (Abst.) 

Pyopneumothorax in premature baby success- 
fully treated with penicillin (Harris 
and Platou), 874 (Abst.) 

Pyosalpinx evacuated spontaneously through 
- uterine ostium of the tube (De. la 
Colina and Dixon), 526 (Abst.) 

Pyridoxine In nausea and vomiting of preg- 
nancy (Sllbernagel and Burt), 173 
(Correspondence) 


Salpingitis, acute, and pregnancy (Bldoire), 
346 (Abst) 

Sarcoma of uterine tube, primary, clinical and 
pathologic aspects of (Scheffey et al), 
904 

of vagina (Diehl and Haught), 302 

Semen analysis in 1,500 cases of sterile mar- 
riage (MacLeod and Hotchkiss), 34 

Sex hormones, biological action of (Burrows), 
520 (B. rev.) 

Sickle-cell anemia in pregnancy (Noyes), 469 

Spinal analgesia, continuous, in cesarean sec- 
tion (Ullery), 100 

Stenosis of cervix, winged stem pessary to 
correct (Potter), 164 

Sterile marriage, semen analysis in 1,500 cases 
of (MacLeod and Hotchkiss), 34 

Sterility, analysis of 257 cases (Winson), 631 
fertility, contraception, 869 (Absts.) 

Sterilization, postpartum, time for (Whitacre 
et al), 1041 

Stomach contents, aspiration of, into lungs 
during obstetric anesthesia (Mendel- 
son), 191 

Strassmann’s operation in some uterine mal- 
formations (Borras), 343 (Abst.) 

Streptococci isolated from female urinary 
tract, significance of (Schaub and 
Ilavis), 872 (Abst.) 

Sulfonamide therapy, intraperitoneal, in ce- 
sarean operations on contaminated 
cases (Lopez Monti), 340 (Abst.) 
of vulvar condylomatosis, trial of (Car- 
celler), 170 (Abst.) 

Sulfonamides as a prophylactic agent in con- 
junction with cesarean section (Hes- 
seltine and Thelen), 813 

Surgerj', conservative, in endometriosis 
(Beecham), 707 

gynecologic, absorbable (oxidized) gauze as 
a hemostatic agent in (Studdiford), 
495 

Syphilis, early, complicated by pregnancy, 
treatment with massive arsenotherapy 
(Curtis and IMorrow), 284 


T 


. R 

Radiotherapy, treatment of carcinoma cervij 

■D,. , uteri by (Sandler), 526 (Abst.) 

K.enal function of eclamptic patients, the fu 
ture (Kunz and Raffo), 525 (Abst.) 

Respiration during the first hour of lif« 
_ (Gottschalk), 651 

Resuscitator, Ericson and Johnson, modifl 
cation of (Pavey), 867 
see-saw, for treatment of asphj'xia in new 
born (Millen and Davies), 508 

Retention catheter (Kennedy), 506 

Retroperitoneal tumors simulating genita 
tract neoplasms (Stromme and Stan 
der), 456 

Rh factor, hemolytic disease associated with 
1?, pregnancies (Conti anc 

Glenn), 446 

in obstetrics (Belson), 106 
some clinical aspects of (King and Daven 
port), 917 

In pregnancy, some observations upon (In 
gram), 440 

R.n iso-immunization, review of cases, clurim 
past five years in the Royal Victoria 
Montreal Maternity Hospital (Phil 
pott et al), 926 

Roster of American Obstetrical and Gyneco 
logical Societies, 177, 705 

Rupture of suppurative pelvic masses (Miller) 
871 (Abst.) 

Ruptured uteri, an analytical report (Beachair 
and Varino), 701 (Abst.) 


S 

Salpingectomy, pregnancy and rupture in scar 
area after, with excision of cornu be- 
cause of interstitial pregnancy 
(Kaeser), 696 (Abst.) 


Teratomas, solid, of ovary with neurological 
metastases (Proskauer), 845 

Therapy, Cornell conferences on (Gold et 
al), 521 (B. rev.) 

Thiouracil in pregnancy, .effect on fetal thy- 
roid (Davis and Forbes), 876 (Abst.) 

Third American Congress on Obstetrics and 
Gynecology, 880 (Item) 

Thrombophlebitis, acute postpartum, of lower 
extremity, treatment of, by continuous 
caudal anesthesia (Benson), 830 
and phlebothrombosis in gynecologic pa- 
tients (Meigs and Ingersoll), 938 
in gjmecology and obstetrics (Collins and 
Nelson), 946 

Thromboplastin, human placental, studies on 
(Copley), 344 (Abst) 

Thrombosis, conduct of labor in presence of 
(Pali), 698 (Abst) 

Torsion of adnexal tumors and its relation 
to surgical emergency (Kelberg and 
Randall), 464 

Toxemia of pregnancy, electrophoretic anal- 
ysis of serum in (Langercrantz), 876 
(Abst) 

endocrine factors in mechanism of (Hof- 
bauer), 525 (Abst.) 

high protein, low caloric diet for preven- 
tion of (Luikart), 428 
veratrum viride in treatment of CWlll- 
son), 273 

Tubal peristalsis, question of (MUlIer), 696 
(Abst.) 

pregnancy, bilateral simultaneous (Harris 
and Leviton), 492; (MacDonald and 
Masters), 850 

simultaneous ruptured, and intrauterine 
pregnancy with subsequent delivery of 
a normal infant (Howard). 696 
(Abst.) 
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Tube, uterine ostium of pyosalpinx evacuated 
spontaneousiy through (De la Colina 
and Dixon), 526 (Abst.) 

Tuberculosis, genital, significance, diagnosis, 
and treatment (Kovacs), 870 (Abst.) 
of endometrium (Di Guglielmo and Pepc), 
623 (Abst.) 

prenatal (Eiizalde and Latienda), 345 
(Abst.) 

Tubes, Insufilation of, with carbon dioxide, 
simplified apparatus for (Smith), 501 

Tumor, adrenal-iike, of ovary, origin of (Cur- 
tis), 115 

granulosa-cell of ovary (Bianco and Favor- 
ite), 677 ; (Hodgson et al), 870 
(Abst.) 

intraparietal uterine, spontaneous expulsion 
of, during, the puerperium (Rodri- 
guez), 703 (Abst.) 

'Tumors, adnexal, torsion of, and its relation 
to surgical emergency (Kelbcrg and 
Randall), -464 

granulosa- and theca-cell, of ovary, ques- 
tion of co-called (Scheidegger), 697 
(Abst ) 

retroperitoneal, simulating genital tract 
neoplasms (Stromme and Stander), 
456 

Twin pregnancies, hemolytic disease asso- 
ciated with Rh factor in (Conti and 
Glenn), 446 

U 

Umbilical accessory liver (Nora and Carr), 
330 

cord, human, anatomic peculiarities of, and 
their clinical significance (Spivack), 

• 387 

prolapse of (Gusberg), 826 

Urinary system, influence of gynecologic dis- 
orders on (Hundley and Diehl), 696 
(Abst.) 

tract, female, streptococci isolated from, 
significance of (Schaub and Davis), 
872 (Abst) 

Urology in gynecology (Ercole), 342 (Abst.) 

Uteri, retroverted, combined procedure for 
anteroversion of (Javert), 865 
ruptured, an analytical report (Beacham 
and Varino), 701 (Abst.) 

Uterine carcinoma and fibromyoma, mesen- 
teric lymphangioma with intestinal 
obstruction complicating (Waters), 
478 

cervix, carcinoma of, infrequency of, among 
Jewish women (Treusch et al), 162 
contraction rings, varying degrees of, clini- 
cal diagnosis of (Johnson), 74 
malformations, Strassmann’s operation in 
some (Borras), 343 (Abst) 
myoma, condition of ovaries in cases of 
(Calvo Marcos and Botella Llusia), 
342 (Abst) 

tube, sarcoma of, clinical and pathologic 
aspects of primary (Scheffey et al). 
904 


Uterine — Cont'd 

x-ray therapy, obstetrical consequences of 
(Bret and Dcplus), . 872 (Abst.) 

Uterus, adenomyosis of (Spatt), 581 
eystic adenomyosis of (Gold and Kearns), 
840 

in labor, human, electrical potentials of 
(Dill and Maiden), 735 
leiomyosarcoma of, with metastasis (Brooke 
and Thomason), 695 (Abst.) 
lipoma of, primary (Reich and Nechtow), 
157 

postpartum, phj'siology and clinical aspects 
of, during first postplacental hour 
(Greenberg), 746 

pregnant, instrumental rupture of a five 
months’ (Badla), 167 (Abst.) 
rupture of, during pregnancy and labor, 
fifty cases of (Frid), 343 (Abst.) 
with massive hemorrhage, an unusual case 
of (Douglas), 135 


V 

Vagina, rupture of posterior, during normal 
coitus (Nicholls), 500 
sarcoma of (Diehl and Haught), 302 
Vaginal infections, 170 (Absts.) 
hysterectomies, report on 2,798 (Campbell), 
598 . j. 

study of 500 (Falk and Bunkln), 623 
Vaginitis and cervicitis, new method of treat- 
ment (Slcgler), 1 

and vulvar irritations in infants and chil- 
dren, current concepts of (Schaufiler 
and Schaufiler),' 170 (Abst.) 
chronic gonorrheal, in children, one-dose 
penicillin treatment of (Sako et al), 
170 (Abst.) 

due to trichomonas, lactobacillus therapy 
in (Loeser), 879 (Correspondence) 
Venereal diseases, 171 (Absts.) 

Veratrum viride in treatment of toxemias of 
pregnancy (Willson), 273 
Vertex, midpelvic arrest of, selection of for- 
ceps for (Hangman and Taylor), 773 
Vitamin content of human placenta (Pratt 
et al), 783 

Vomiting of pregnancy, pernicious, due to 
sensitivity to semen (James), 701 
(Abst,) 

Vulva, carcinoma of, prevention and treat- 
ment of (Watson and Gusberg) 179 
Vulvar condylomatosis, sulfonamide tlierapy 
in a case of (Carceller), 170 (Abst.) 


W 

Weight control, diet, and fluid balance in 
pregnancy (Loughran), 42 
curve, normal, of newly born, study of 
deviations from (De La Villa and 
Nieto), 875 (Abst.) 

gain, maternal, relationshin of, to weight 
of newborn infant (Iflein), 574 
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ably reduced over the inhalation anesthetics, as was postoperative distention. 
In a large majority of our patients fluids and food were given the same day of 
operation with good results. Indeed, it was the rule that the patients complained 
of hunger if not fed on the first day. Only two patients required exceptional 
treatment for distention, these being cases of prolonged labor before operation 
where Wangensteen drainage was necessary for relief. 

In listing our indications for cesarean section, we have formed our own 
classification which follows closely that of other clinics. The apparent dis- 
crepancy in the number of indications in comparison to the total cases is due 
to the fact that some patients Iiad more than one indication for the operation. 
For instance, several of our toxemias also revealed a eephalopelvic dispropor- 
tion, or our previous sections were traced to disproportions which occurred in 
former deliveries. 


Table I. Indications for Cesarean Section 


1. Ceplialopelvic disproportion 102 

2. Pelvic tumors 16 

3. Premature separation of placenta 10 

4. Placenta previa 18 

5. Toxemia of pregnancy (including eclampsia) 20 

6. Cardiac disease 6 

7. Pulmonary disease 3 

8. Kidney disease 2 

9. Elderly primiparae 3 

10. Recent or extensive vaginal plastic surgery 18 

'a. Previous section CC 

b. Valuable baby 2 

c. Difficult previous delivery with 6 

questionable measurements 

11. Elective cesarean 4 d. Uterine anomalies 4 

section e. Diabetes 3 

f. Prolapse of cord 3 

g. Malpresentation 22 

,li. Rh syndrome 3 

12. Dystocia syndrome 12 

13. Prolapsed colostomy with obstruction 1 


Table II 


Endometritis 23 

Pyelocystitis 12 

Mastitis 9 

Thrombophlebitis 2 

Intercurrent infection 3 

Dehydration 1 

Morbidity — cause unknown 2 

Wound infection 2 

Atelectasis 1 


Postoperative morbidity occurred in fifty-five patients (18.3 per eenth 
The Standard classification of morbidity being used, i.e., an elevation of 102.2° 
F. or over on two successive occasions excluding the day of operation. 

The type of cesarean section varied according to the indication and to the 
existence of any previous labor. In the patients with no previous labor tJie 
classical or Kerr type ivere performed.^ If labor had been present the Kerr 
or Waters section were procedures of choice. 

Table III. Types op Cesarean Section 


180 

104 

12 

4 


Classical 

Kerr 

Waters 

Porro 
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Tlie five stillborn babies Avere delivered of patients in whom cesarean sec- 
tion was performed for abriiptio placenta in four cases, and in one Avliere intra- 
uterine fetal death had occurred from malpresentation. No fetal heart sounds 
Avere elicited before operation, and in each case the baby’s death AAms knoAvn. 
All the remaining babies bom in this series, including prematures from 2 pounds, 
14 ounces, cried at once, Avere quite vigorous, had good color, and shoAved no 
narcosis.^ Thirty-six patients Avere or had been in labor for periods varjdng from 
six to sixty hours. In 264 patients cesarean sections Avere performed in AAdiich 
there had been no labor. 

The ages of the mothers varied from 14 to 44 years, and the length of op- 
eration from fifteen to scA^enty minutes. The total dosage of procaine or mety- 
caine A'aried from 15 to 200 mg. In the beginning of the study 75 mg. AA'as used 
as the initial dosage of the drug, but in the past six months this has been Ioaa’’- 
ered to 25 to 30 mg., AAdth satisfactory results. In many recent eases little, if 
any, more than the initial injection of 25 mg. has been required. Indeed, in 
one case in June, 1945, 15 mg. of metyeaine (1.5 per cent) AA’^as given as the 
initial dose and no more Avas required until the skin AA^as being closed at the end 
of the operation. An additional 15 mg. maintained the analgesia until the pa- 
tient Avas returned to her room. 

The average systolic blood pressure in the tliree hundred patients before 
the administration of the analgesia Avas 127.5 mm. of mercuiy, and at the end of 
the operation AA^as 120.5 mm. of mercury. Blood pressure readings Avere taken 
every five minutes. An initial dose of vasopressor drag, usually % gi’ain of 
ephedrine hydrochloride, Avas given routinely, except in cases of hypertension 
Avhere the systolic pressure exceeded 140 mm. of mercurj^ In tAventy-nine pa- 
tients the blood pressure fell to a s^’^stolic of 80 mm. of mercury, but returned to 
100 or higher Avith the administration of ephedrine hypodermically or intra- 
venously, or as soon as the baby Avas delivered. Frequently the elevation of 
the feet alone, that is, autotransfusion, Avould return the blood pressure to its 
normal level AAdthin tAA^o or three minutes, or the inlialation of 100 per cent oxy- 
gen Avould likeAAUse aid in blood pressure elevation. 

Nausea, retching, or vomiting Avere infrequent, and it was estimated that no 
more than 15 patients (5 per cent) shoAved this annoying complication. In each 
of these instances the inhalation of 100 per cent oxygen brought relief Avithin 
one or tAvo minutes. 

Only five patients received venoclysis or plasma AAdiile on the operating 
table, three of these being patients Avho had long trials of labor and required 
fiuids, one as a precautionary measure in the delivery of quadruplets, and one, 
Avho evidently shoAved a toxicity of the drug as her blood pressure feU from 
122/82 before giving the spinal to 70/40 Avithin tAA^'o minutes after the initial 
injection of 75 mg. of procaine. After the infusion the pressure returned to 
normal. 

There Avere nine failures in Avhich the operation could not be performed 
under continuous spinal analgesia completely. Five of these Avere due to tech- 
nical failure to introduce the needle into tlie subarachnoid space, and in four 
eases it Avas necessaiy to use a supplementary anesthetic, as the level was not 
sufficiently high to proceed Avith the operation. Sixteen doctors Avere included 
in the group AAdio gave the spinal analgesia, some of Avhom had had preAdous ex- 
perience AAuth the single spinal injection anesthesia, and others, particularly 
the resident staff, who Avere giAung spinal analgesia for the fii’st time under our 
superAusion. 

PostoperatiA’’e complications AA'^ere no greater than Avith the inhalation an- 
esthetics. Headache occurred in 5 per cent of the eases, urinary retention in 8 
per cent. There AAm’e no motor or sensoiy disturbances. One pulmonary com- 
plication occurred; this AA’as an atelectasis AAhich required intermittent inhala- 
tion of oxygen plus postural treatment. Nausea and A-omiting Avere consider- 



THE Eh PACTOE IN OBSTETEICS- 

Maurice 0. Belson, M.D., P.A.C.S,, Boston, Mass. 

(From the Department of Gynecology, Tufts College Medical School, and the Gynecological 
and Oistetrical Service of the Carney Hospital) 

T he Ell factor in obstetrics lias held the attention of the obstetrician and 
tlie laity for the past few years. Because of articles in lay women's maga- 
zines, many pregnant women have become Eh conscious, and have bombarded 
their obstetricians with numerous and varied questions regarding this rather 
important subject. As a matter of fact, many laboratoiy technicians and nurses 
have had this test perfonned on their omi blood and, if negative, have by sub- 
terfuge or other means obtained a sample of blood from their prospective hu.s- 
band in order to determine his Eh factor. With the rare occinu'enee of eiythro- 
blastosis, this possible blood ineompatability is not too serious and, as suggested 
by Diamond,^ there are man}'- far more serious ineompatabilities in many hus- 
bands and wives than this Eh ineompatability. 

It is now generally accepted that Eh typing, in addition to the usual blood 
grouping and cross-matching, is essential in order to insure maximum safety in 
blood transfusions. This is especially true in cases where multiple transfusions 
have to be administered. According to Diamond,^ 80 to 90 per cent of all hemo- 
lytic blood transfusions can be explained by Eh ineompatability. 

In obstetrics, the infant mortality due to erythroblastosis or hemobdic 
anemia of the newborn can be decreased by utilizing the information acquired 
from the routine Eh typing of all obstetric eases. This information foiuwarns 
us of the possibilities and probabilities of hemolytic anemia in the newbom, so 
that appropriate safeguards may be taken, and ive mny be prepared to interfere 
at the proper time with early induction of labor, or with immediate blood trans- 
fusions. 

It is generally agreed® that erythroblastosis in the first bora of Eh-negativc 
women usually does not occur, i.e., one or more pregnancies with an Eh-positivc 
fetus are nece.ssaiy to produce isoimmunization of a sufficient intensity to pro- 
duce hemob'tic anemia in the next Eh-positive infant. The exceptions to this 
are in cases of Eh-negative women who have been previously immunized by trans- 
fusions of Eh-positive blood. The first born of these latter women may have 
eiythroblastosis. 

My personal management in the follo-^iing series of 300 cases was as follows : 

1. Every pregnant woman has a specimen of blood taken for the Eh factor 
and blood group determination at her first or second prenatal visit. The blood 
for the required Hinton test is obtained at the same time. 

2. If the patient is Eh positive, nothing further is done in so fai* as her 
blood factor is concerned, since we know that complications may arise only m 
the Eh-negative women who have Eh-positive fetuses. There is one exception 

•Read at the Seventeenth Annual Meeting ot the New England Ob.stetrIcal and Gyne- 
cological Society, Dec. 12, 1945. 
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Summary 

From the experience of delivering three hundred patients by cesarean sec- 
tion under continuous spinal analgesia with no maternal deaths, we feel that it is 
a safe anesthetic for both mother and child. All of the babies (excepting the 
stillborn) showed no anoxemia, cried at once, were a good color, and required no 
resuscitation. 

The postoperative morbidity of the mother was low, and the complications 
were no greater than -with inlialation anesthetics. 

The advantages of continuous spinal analgesia with its safety, low dosage, 
and controllability are emphasized and should make its use desirable in cesarean 
section. 

The technique is easj’’ and requires onh’- the care and caution that should 
be given when administering any anesthetic. 
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Discussion 

DE. CLIPPOED B. LULL. — I can remember the time when I was one of the most 
vehement objectors to the use of spinal anesthesia in cesarean section. I have always ad- 
mired Doctor Cosgrove of Jersey City who persisted in its use during all these years. The 
history of anesthesia for cesarean section at the Lying-In Hospital shows that for the last 
twenty-five years an endeavor has been made to get away from general anesthesia in these 
cases. We used the one-dose spinal, but after seeing the report of several deaths many years 
ago, we discontinued its use. During the years that followed, we did as many of our cesarean 
sections as possible under local anesthesia. The rest of our cases were done mainly under 
nitrous oxide and oxygen. Pollowing the development of fractional spinal by Dr. Lemmon, 
we went back to the use of spinal anesthesia in our cesarean section cases and have had ex- 
cellent results. I believe this can be attributed to three factors: The control by the frac- 
tional method, the use of much smaller doses, and the availability of drugs of much less 
toxicity. After using continuous caudal analgesia for our vaginal deliveries, we began doing 
our cesareans under tliis type of pain relief. In addition to the series that Doctor Ullery 
reports here, we have performed more than 200 cesarean sections under continuous caudal 
anesthesia, and we have endeavored to evaluate, during the past three years, whether there is 
any difference in caudal, fractional spinal, and local anesthesias. We are of the opinion 
that fractional spinal is unquestionably the anesthetic of choice, although the difference be- 
tween caudal and spinal is very slight, particularly as far as the convalescence of the patient 
is concerned. It takes longer for the proper level to be obtained under caudal, which increases 
the length of time spent in the operating theater. The benefits of these types of anesthesia 
have been very aptly discussed in the summary of Doctor Ullery ’s paper and I would particu- 
larly impress upon you the fact that we have had no trouble with the babies. The only ones 
who needed attention particularly were the ones who took a breath before they were ex- 
tracted from the uterus. The second important fact is the uterine contraction, which oc- 
curs immediately, and ,tlie distinct decrease in blood loss. The convalescence of these pa- 
tients is extremely smooth as they are able to partake of food within a short time after 
the operation is performed, and many patients 'who have had previous sections under general 
anesthesia will say that they felt much better on the first postoperative day than they did on 
the fourth or fifth day after their first cesarean operation. From our experience we believe 
that the use of general anesthesia in cesarean section will be limited to certain selected cases, 
or where trained anesthetists are not available to give the other types of anesthesia. 
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which the babies developed a slight amount of jaundice, although the blood 
picture was nonnal. Only two of these three mothers whose babies were jaun- 
diced showed an appreciable amount of anti-Rh agglutinins in their blood after 
the seventh month. Labor was induced before term in both cases, and only one 
of these mothers gave 1311111 to a true erythroblastotic fetus. That fetus was 
given five transfusions of Rh-negative blood and is now alive and well. 

In this same group of 15 cases, seven ivere primiparas, seven were secundip- 
ara, and one was a tertipara. Assuming that ■with rare exceptions, as noted 
above, primigravidas do not develop erythroblastotic babies, we found only eight 
women who had the factors for potential erythroblastosis in the infant, and only 
one gave birth to a true erythroblastotic baby. 

Case 1. — ^hlrs. A. G., aged 31 years, gravida ii, para ii, Group .0, Rh neg- 
ative; husband Group 0, Rh positive. First baby 4 years old, normal. Sec- 
ond pregnancy : normal prenatal course except for slight trace of albumin at 
last two prenatal visits. Blood pressure: systolic 120, diastolic 70. At eight 
months anti-Rh agglutinins were found in the mother’s blood. Labor was in- 
duced three "weeks from term. A male child weighing 7 pounds, 4 ounces was 
delivered normally. Shortly after birth he showed minimal evidence of erythro- 
blastosis in that he appeared slightly edematous and had an enlarged liver. A 
few hours later jaundice was present and edema was more pronounced. A 
transfusion with 75 e.c. of Group 0, Rh-negative blood was given immediately. 
The next day the red blood count was 5.1 and hemoglobin 94 per cent, Avith many 
nucleated red blood cells on smear. On the second day the red blood count 
dropped to 3.85, wdth 86 per cent hemoglobin; and another transfusion of 75 
c.e. was administered. On the third day a third transfusion of 50 c.e. was given. 
On the fourth day blood examination shoAved his red blood count to be 6.1, Avith 
122 per cent hemoglobin. On the fifth day there Avas a slight drop to 4.6 red 
blood count and 10^9 per cent hemoglobin. The blood picture stayed at about 
that level until the third Aveek, Avhen the blood began to drop and reached a Ioav 
level of 2.4 red blood count, 44 per cent hemoglobin, Avith 2.7 per cent reticulo- 
cytes. During this third Aveek the jaundice increased. At tlfis time the fourth 
transfusion Avas given Avith mai’ked improvement, and two days later a fifth 
transfusion Avas given, Avhich Avas folloAA’-ed by a strildng improvement in the 
infant’s general condition. He Avas discharged home improved at the age of one 
month. He is noAv 10 months old and is progressing normally. 

Case 2. — Mrs. F. G., aged 30 years, gravida iii, para ii, Rh negative. Group 
A, husband Rh positive. Group A. Her first pregnancy terminated in a mis- 
carriage at tAvo months (January, 1942). Her second pregnancy went to term 
and she Avas delivered of a normal male child (May, 1943 )._ In her third preg- 
nancy she shoAved anti-Rh agglutinins in her blood at the eighth month. Labor 
was induced tAVO Aveelis from term, and she aa^s delivered normally of a male 
child on April 2, 1945. The baby was Rh positive and developed a slight amount 
of jaundice on the first postpartum day. Examination of the blood was normal. 
The jaundice subsided in a feAv days, and the baby’s blood continued to rmam 
Avithin normal limits. Since there was no evidence of hemolytic anemia, no 
transfusions Avere administered. The birth weight Avas 6 pounds, 2 ounces. The 
baby Avas discharged Avell on the tenth day, AAmighing 5 pounds, 14 ounces Avitii 
a normal blood picture. 

Summary 

1. The Rh factor in obstetrics is discussed. 

2. Every obstetric patient should have an Rh determination during her pre- 
natal course. 
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to this, as has been shown by Wiener® and Diamond,^ in cases where we have 
subtypes of Eh (Ehi or Eh,) ; here the mother, although Eh positive, may de- 
velop agglutinins against the Eh fraction which is foreign to her, and later 
under a similar set of conditions may develop transfusion reactions or may 
give birth to erythroblastotic infants. These cases are extremely rare. 

3. If the mother is Eh negative, then an Eh determination is made from the 
husband’s blood, and if he is Eh negative, there can be no incomp atability, and 
no further tests are performed. 

4. If, on the other hand, the mother is Eh negative and the father Eh posi- 
tive, we have the factors for possible hemoljdic anemia or erj’throblastosis. In 
these cases we test the mother’s lilood for anti-Eh agglutinins at the seventh 
month. If no appreciable agglutinins are found at this time we may assume 
that there will be no trouble, and may allow this patient to go to term. After 
delivery, the baby’s blood is examined for anemia and the Eh factor. If the 
baby is Eh jiegative, then we know that the father is a heterozygous Eh positive, 
and liis offspring may be Eh positive or Eh negative. If the baby is Eh positive 
then we laiow that the father maj* be either homozygous or heterozygous Eh 
positive. A further test on the father’s blood will deteimine into which group 
he belongs. 

5. Wlien anti-Eh agglutinins are found in tlie mother’s blood at the seventli 
month, we cheek her titer eveiy tAvo weeks and, if tliere is no increase in the 
anti-Eh agglutinins, we allow the patient to complete eight full months of preg- 
nancy and, if Ave feel that the baby is large enough to haA^e a good chance for 
suiwival, AA'e induce lalior at this time. If there is a marked increase in the 
titer AA'^e AA^eigh the various possibilities and may induce labor one AA^eek before 
eight full months of pregnancy. We do not feel that it is advisable to induce 
labor earlier than that, because the babA>- is usually too premature to surAdve. 

6. After these babies are delwered, aa’-c examine the baby thoroughly for 
evidence of erythroblastosis, and do an Eh factor and complete' blood examina- 
tion. If the infant shoAAAS evidence of hemolytic anemia, the child is transfused 
AAUtli Eh-negathm compatilile blood. A complete blood examination is performed 
daily and, if hemolysis is still going on, more transfusions are administered 
until the baby’s blood is noraial, or the hemolysis has stopped. If this is done, 
many of the eiythroblastotic babies aauU be saved. 

7. We do not alloAv breast nursing in eiwtliroblastotic infants because anti- 
Eh agglutinins may be secreted in the milk and, after absorption through the 
stomach, may produce further liemolysis of the infant’s Eh positive cells.^’ ®’ ® 

In a series of 300 consecutiA'e personal deliAmries, there AA^ere 32 Eh-negative 
mothers. The remaining 268 AA'ere Eh positiAm; therefore, approximately one 
out of every nine mothei’s AAms Eh negatwe. This is AA'hat one AAmuld expect in 
the general AAdiite population. 

Examination of tlie husband’s blood of these 32 Eh-negath^e mothers re- 
vealed the following: 22 Eh positive, and six Eh negative. The blood of the 
remaining four husbands aa^s not obtained because they AA'ere serving in the 
Armed Forces and AA’ere overseas. 

In the matings of the 22 Eh-positiA’e husbands AA’ith the Eli-negatiA'e mothers, 
the infants Avere Eh positive in 15 cases and Eh negative in scA’cn. In this 
series, at least seven out of the 22 Eh positiA'e fathei’s AA'ere heterozj’gous. 

Of the 15 cases in Avhich the factors for potential eiythroblastosis Avere 
present, that is, an Eh-negatiA’e mother, \AUth an Eh-positiA’e father and an Eh- 
]iositive fetus, there AA’as only one case of time eiythrobla.stosis, and Iaa'o cases in 



THE KIELLAND FORCEPS FOR USE IN THE OCOIPITOPOSTERIOR 
AND OCCIPITOTRANSVERSE POSITIONS- 

J. Irving Kushner, M.D., F.A.C.S., and Philip B. Wahrsinger, M.D., P.A.C.S., 

New York, N. Y. 

(From the Obstetric Service of The Bronx Hospital) 

I N A recent paper on oecipitoposterior position, liennessy^ stated: “The 
occiiiitoposterior position is perhaps the most common and important ab- 
normality in the mechanism of vertex presentations. Its management lias long 
been a matter of discussion. Although the literature on the subject is vol- 
uminous, there will undoubtedly be manj?- more contributions, for there will 
always be a posterior.” 

.The oecipitoposterior position is pi'obably much more eom^mon than is gen- 
erally supposed. The reported incidence varies greatly: Tweedy and Wrench- 
reported 121 eases in 15,167 deliveries (0.8 per cent) ; William.s,® 11.3 per cent 
in 5,000 eases; Scott,'* 14.04 per cent in 1,000 consecutive eases; Piper,” 17.1 
per cent; and Banforth,” 25.1 per cent in 1,131 private deliveries. D’Esopo' 
noted that 19 per cent of all vertex presentations engaged in the po.sterior 
position. 

In 1915, Christian Kielland of Norwa.y presented a new type of forceps 
before the Mimic Gynecological Society. Greenhill,*’ in 1924, sinnmarized 36 
statistical reports concerning the use of the Kielland forceps in 1,762 deliveries. 
Most of the authors agreed that the instrument was a definite advance for de- 
livering babies ivhen the occiput is not in the anterior half of tlm pelvis. Jarcho® 
has by diagram demonstrated satisfactorily the use of the instrument. 

Briefly, this instrument is very light, with a verj’- slight pelvic curve, a 
.sliding lock, and a small knob attached to each handle. Before the instrument is 
applied, it is placed in front of the patient with the concave margins of tiie 
Iflades toward the occiput. The anterior blade is introduced first. The blade 
is introduced between the cervix and the head, with the cephalic .surface of the 
blade facing up-ward. It is pushed up gently until the entire blade is completely 
above the symphysis pubis and the shank lies in the subpubie angle. At this 
time the blade is rotated on its owm axis in the direction of the knob. This rota- 
tion caused the cephalic surface of the blade to lie on the baby's head. The 
liosterior blade is then introduced in the same fashion as one would for an oc- 
ciput anterior. Occasionally, the posterior blade will not enter easily because 
it encounters the anterior surface of the sacrum. This can lie corrected by de- 
pressing the handle of the blade, causing its tip to hug the occiput and, under 
guidance of the hand in the vagina, application is completed. After the blades 
are locked, traction is applied in the direction in which the liandles point until 
the head enters the largest diameter of the pelvis. At tliis point the forceps 
are rotated gently on the long axis wdthout traction until the .small fonlanel 
reaches the subpubie region. When the mucha impinges under the symphysis 

♦Presented before the Bronx Gynecological and Ob.stetrical Society, Nov. 2C, 1915. 
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3. Wlien anti-Eh agglutinins are present, labor should be induced before 
term. 

4. Erjdliroblastotic babies with hemolytic anemia should lie treated with 
immediate transfusions. 

5. Transfusions reduce the mortality in eiythroblastosis fetalis. 

6. Three hundred consecutive deliveries are analyzed. In tliis group two 
wnmen had anti-Rli agglutinins present and had labor induced before term. One 
of these infants had true eiythroblastosis fetalis and, witli five blood trans- 
fusions, survived and is alive and well. 

7. The incidence of erythroblastosis fetalis in this series was 1 in 300. 
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The indications for the termination of labor were strict. Full dilatation 
for two hours or more without progress was the indication in 112 cases (56 per 
cent). ^ In 77 cases (33% per cent), the indication was fetal distress with full 
dilatation, except as noted below. Of course, in these eases the two hours of 
second stage labor was waived. Fetal distress was denoted not alone by the 
passage of meconium, but by the combination of a rising or falling fetal heart 
rate in addition to the passage of meconium. Among these 77 patients, there 
were six primip’avidas who developed fetal distress when not quite fully dilated. 
In each case it was felt that the cervix was dilatable. Diihrssen’s incisions 
were performed before the application of the forceps. Living babies resulted 
in all cases. The mothers’ puerperia were uneventful. 

There were six cases of compensated mitral stenosis, where the second stage 
was entirely eliminated. Forceps were applied when full dilatation was at- 
tained. 

Type of Laceration 

There was no laceration in 20 patients (10 per cent) of the eases in this 
series. 

The third degree lacerations, five in number, occurred in primigravidas. 
Healing took place by primary intention following immediate repair of the pelvic 
floor and anal sphincter. It was felt that in each case the laceration was sus- 
tained because the concurrent episiotomy was not of sufficient length. 

In 10 cases there was a cervical laceration requiring repair. Of these, in 
six cases Diihrssen’s incisions were the cause of the laceration. In the other 
four c^es inspection of the cervix following the delivery revealed unilateral 
lacerations because of bleeding not due to a relaxed uterus. These were immedi- 
ately sutured. There was no subsequent morbidity in the mother. 

Maternal Mortality and Morbidity 

A patient having a temperature of 100.4° F. on two occasions, excluding the 
first postpartum day, was considered a morbidity. Tliere were 42 cases, or 21 
per cent, with morbidity. Their causes ai'e noted in Table II. 


Table II. Morbidity 


CAUSE 

1 NUMBER OF CASES 

Pyelitis 

3 

Infected episiotomy 

2 

Uterine infection 

24 

Nonsuppurative mastiti.s 

1 

Parotitis 

I 

Aspiration pneumonia 

I 

Undetermined 

10 


There was one maternal death : 

Case 1. — (Hosp. No. 22081.) A 29-year-old primigravida who had ample 
pelvic measurements. After a seventy-two-hour labor with a two-hour second 
stage, the head was arrested in left occipitoposterior position. The Kielland 
forceps was applied and the head was delivered with moderate difficulty. The 
baby weighed 7 pounds, 14 ounces, and was in good condition. Bleeding oc- 
casioned by a left cervical laceration was controlled by a repair. A laceration 
through the posterior vaginal wall, extending into the rectum, was repaired. 
The sphincter was not injured. The patient was given a 750 c.c. clysis of saline 
solution. She was returned to her room in good condition and reacted well 
until the third day post partum. At this time she complained of a painful SAvell- 
ing of the left vulval region. On examination a huge hematoma -was noted. 
She was immediately removed to the operating i-oom for transfusion and op- 
eration, Before these procedures were begun she suddenly expired. No dount 
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pubis, the forceps are removed and delivery completed in the usual way. The 
application of the forceps for the oceipitotransverse position is essentially the 
same. 

Record of Cases 

^ye wish to report 200 consecutive occipitopostcrior or oceipitotransverse 
positions delivered by mid-Kielland forceps at The Bronx Hospilal. These pa- 
tients were delivered by different phj’sicians on the private and ward services. 
Many of the cases were delivered by the house obstetricians under the super- 
vision of one of the visiting staff physicians. In all of the cases, the pelvis was 
clinicallj’ ample and the A’crtex was engaged at the time of delivery. "We do not 
advocate the use of high forceps at any time, preferring (1) a version when ver- 
sion is not contraindicated, or (2) a cesarean section where there is cephalo- 
pehuc disproportion. 

In the beginning, it was felt that lacerations of the pelvic floor were more 
extensive when the Kielland forceps was u.scd for extraction as well as rotation. 
Therefore, on 23 occasions tlie Kielland forceps was used for rotation, and the 
Elliott or Dewees forceps for the extraction. Experience has disproved this as- 
sumption. 
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‘This included four cases of gravida iv ; para 0, and 9 cases of gravida ii ; para 0. (All 
essential primigravidas.) 

tin 6 of these cases there was not quite full dilatation. DUhrssen’s incisions were used 
before the application of the Kielland forceps. An episiotomy was also performed. 

JAll 10 cases also had an episiotomy. The six cases of DUhrssen’s incisions are included 
in this total. 


Indications for Termination of Labor 

In this series of eases (Table I), 80 per cent (160 patients), were primi- 
gravidas. Among the multiparas, there ivere ten who had had a Kielland forceps 
delivery with their first baby. The most common position was right occipito- 
posterior, occurring 98 times ; i.e., 44 per cent of the cases. 


























114 


AMERICAN JOURNAL OF OBSTJ5TRICS AND GYNECOLOGY 


strumeni. Bladders have been torn with the ordinary obstetric forceps when 
improperly used by inexperienced operators. Everything else being equal, the 
instrument is as good as the olistetrieian who wields it. 

In the series of cases here presented, we feel sure that tlie more serious 
injuries obtained could have been avoided to a great extent, or at least min- 
imized, had the particular operators been better acquainted with the instru- 
ment, and more liberal ■with episiotomy. 

Summary 

1. Two hundred cases of persistent oecipitoposterior or occipitotransverse 
positions delivered 'with the Kielland forceps are analyzed. 

2. There was one matenial death. 

3. There Avere 14 fetal and neonatal deaths. In six eases the fetal heart 
Avas lost before the forceps Avere applied. The corrected fetal mortality Avas 4 
per cent 

4. The advantages of the Kielland forceps are discussed. 

' Conclusions 

1. The dangers attributed to the Kielland forceps by other reports have no 
basis of fact. 

2. The Kielland forceps comes nearer to being the universal method of 
choice for the treatment of persistent oecipitoposterior or occipitotransverse 
position. 

3. Under proper supervision the use of this instrument can be easily learned 
by .any one aaIio has had .a proper obstetrical training. 

AVe wish to express our appreciation to Dr. Meyer Rosensolm for his interest and stimu- 
lating advise in the preparation of this report. AA'’o are grateful to Comdr. Abralmm 
J. Fleischer, U.S.N.E., and Dr. Jacob Clahr for aid in the preliminary studies. 
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this internal hemoiTliage had been growing for some time, but was not noticed 
until it had reached a lethal limit. Closer observation of this patient in her 
puerperium might have resulted in earlier recognition of the condition, with a 
strong possibility of avoiding this calamity. 

Fetal Mortality 

In this series of cases there were 11 stillbirths and three neonatal deaths, a 
percentage of 7 per cent. Six of the stillbirths occun’ed in patients with pro- 
longed labors where the fetal heart was lost before the forceps application, 
making a corrected fetal mortality of 4 per cent. In three other cases difficulty 
was experienced with the delivery of the shoulders resulting in stillbirths. In 
the remaining two cases no obstetric reason for the stillbirth could be deter- 
mined. All of the 11 eases showed cerebral hemorrhage at necropsj^. 

The three neonatal deaths also showed cerebral hemorrhage at autopsy. 

Discussion 

The Kielland forceps is not a panacea for all occipitoposterior or oeeipito- 
transverse deliveries. In the hands of those well versed in the mechanics of 
the instrument, it comes nearer to being the universal method of choice than any 
other procedure. Manual rotation of the head followed by forceps application 
for extraction veiy frequently is a failure because of the difficulty in keeping 
the head in the anterior position while applying the blades. In addition, not 
infrequently the head is dislodged during this procedure. In the Pomeroy 
maneuver it is necessarj’’ to disengage the head in order to be able to rotate the 
shoulders. This method again entails the disadvantage of entering the uterus, 
with the possilDilities of infection, in addition to the ever-present danger of 
prolapsing the cord. The Seanzoni maneuver, no doubt an excellent procedure 
in good hands, has the disadvantage of the necessity of multiple applications. 
Frequently,- rotation is difficult because of the large pelvic curve of the ordinary 
forceps (Simpson, Elliot, Tucker-McLane). This necessitates rotation through 
a comparatively large arc, and no matter how careful the operator is in describ- 
ing the small are with the tips of the blades by rotating the handles through a 
large are, the attendant injuries of the soft parts as a result of this procedure 
is an ever-present danger. 

With the Kielland forceps the disadvantages of the other maneuvers are 
overcome. Once applied, rotation through a small are is possible without re- 
application, and with a minimum potentiality for injuries to the soft parts. In 
other words, rotation and extraction are accomplished with only one application. 
The hazards that are attributed to the introduction of the anterior blade of 
the Kielland forceps really do not exist when the instrument is properly ap- 
plied. We have never seen a rupture of the bladder in our eases. The eases of 
vesicovaginal fistulae resulting from the use of the Kielland forceps reported 
in the literature can be attributed to two possible causes. The first, devitaliza- 
tion of the vesicovaginal septum resulting from the incessant pounding which 
it suffers from the head in a prolonged labor. Such a condition is occasionally 
encountered in normal spontaneous deliveries. The second, and more impor- 
tant, explanation for bladder injuries with the use of the Kielland forceps must 
be looked for in the shortcomings of the operator rather than in those of the in- 
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abiioi*malities. The blood prossuTC was 125/80, the urine normal (no sugar). 
There was a polycythemia of 5,480,000, hemoglobin 13.5 Gm., the differential 
count normal. 

Surgical exploration of the abdomen revealed an orange-yellow, small, 
rather firm tumor in an otherwise a23parently noi'mal right ovary. The ovary 
was removed. The other internal genitals were of normal appearance, except 
that the left ovary was of notably small size. 



Pig. 1. — ^Adrenal-like tumor of ovary, case 3878. Actual size of one-half of ovary with 
one-half of tumor. The surface of the tumor appears rounded because the specimen was bi- 
sected before fixation. Tlie growth was of distinctly yellow color and of firm consistency. 



Fig. 2. — Adrenal-like tumor of ovary, case 3878. Specimen has been cut at risht 
to surface shown in Fig. 1. Grossly, the growth is similar to a corpus luteum, but It is more 
firm, more definitely a tumor surrounded by a crescent of ovarian tissue. (X2%.) 


Menstruation began two months after operation and continued regulaily 
and normally, four days in duration, until the patient became pregnant at the 
end of one year. Gestation terminated in premature birth of a female eJnJo 
who lived only one hour. "When last seen, just prior to the labor, there haci 
been no notable change in the hypertrichosis, and the voice was still somewhat 
husky. The acne' had improved, and the clitoris had returned to normal 

The tumorous right ovary, bisected immediately after removal, consistcu 
of an orange-yellow tumor, which comprised approximately two-tlurds ol m 


THE ORIGIN OF ADRENAL-LIKE TUMOR OF THE OVARY- 

(Hypernephroma of Ovary, Adrenal Tumor of Ovary, 
Masculinovoblastoma, Luteoma, Luteinoma) 

Arthur H. Curtis, M.D., Chicago, III. 

(From ihe Dcparimcnt of Ohstciricf; and Gynecology, Korihwcstern University 
Medical School, and Passavant Memorial Hospital) 

A side from arrhcnoblastoma, maseulinization may also be produced liy an 
I. adrenal-like tumor of the ovary. Only 15 Avell-autbentieated cases of 
this rare growth have been reported in the literature, not including the one 
bei’ewith presented. Despite its rarity, all should be conversant vdth the char- 
acteristics of -this unusual kind of masculinizing tumor, for knowledge of it 
has a direct bearing on our understanding of other ovarian neoplasms. 

The adrenal-like tumors thus far described have been remarkably similar. 
All but one have been unilateral. Although ranging from microscopic to 
orange size, nearly all have been small nodules not larger than a walnut. 
Most of the growth is usually buried in the ovary, sometimes protruding from 
the surface, but always covered by at least a thin layer of ovarian tissue. The 
color has been invariably j'ellow except in one case; a distinct orange-yellow 
is the predominant color. All of these tumors are solid, rubbery, and ovoid. 
Usually the growth is lobulated by fibrous septa which radiate from the capsule. 

Microscopically, the tumor is composed of large, polyhedral, eosinophilic 
cells disposed in cords, nests, and anastomosing strands. They fill in the spaces 
of a network formed by capillaries branching out from scattered larger ves- 
sels. Stroma is usually scanty. The cells have distinct outlines and a granular 
protoplasm; the nuclei are chromatic I’ather than A'^esicular; nucleoli are in- 
variably present. Considerable lipoid material is usually to be seen. 

All authentic adrenal-like tumors of the ovary present symptoms of mas- 
culinization. Amenorrhea, hirsutism, and hypertrophj'- of the clitoris always 
occur and are indistinguishable from similar disturbances characteristic of 
arrhcnoblastoma. In addition, some of the reported eases of adrenal-like tumor 
had glycosuria, polycythemia, and hyperten.sion ; these are equally suggestive 
of adrenal cortical disturbances or tumor or basophilic adenoma of the pitui- 
tary gland, but they do not usually occur with arrhcnoblastoma. 

Case Report 

L. C., No. 3878, a patient 23 years of age, operated upon June 15, 1943, by 
Waimer S. Bump, complained of infertility, amenorrhea for six years, acne of 
the shoulders, marked growth of hair, and a lowered pitch of the voice. 

Examination revealed marked universal hypertrichosis of the body sur- 
faces. The clitoris was greatly enlarged. Pelvic palpation, x-ray examination 
of the .skull, and air insufflation of the perirenal tissues failed to disclose other 

*Rea('l before the Chicago Gynecological Societj^ November IG, 1945. 
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Fig. 5. — Adrenal-like tumor of ovary, case 3878. Tvfote the gradual transition from polygonal 
cells to a more .stromatogcnou.s tj'pe. (X 205.) 

Fat is present in considerable amount, chieflj’’ intracellular. Some is i” 
the form of larger particles, but much more is in fine granules. Most fat is 
found in necrotic areas (which are a feature of this tumor); a considerable 
amount is present in the light staining cells, little in the dark cells. 

Although, grossly, the tumor has a rather definite capsule and appear.s 
delimited from the ovarian tissue, microscopically the transition is often nof 
clearly demarcated, and a richly cellular, often hyalinized capsule of greatly 
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ovary, surrounded by a gray crescent of firm ovarian tissue. Toward tbe 
liilus the ovarian tissue was represented mostly by the tumor capsule, there 
being very little ovarian tissue overlying the eaiisule ; even here, there was no 
prominence on the surface of the ovary. 

The entire bisected specimen, after prolonged fixation (Fig. 1), was 3 by 
2.7 cm. on the surface and 0.8 cm. in thickness (representing one-half of the 
thickness of the entire specimen). The tiimor was buried in the ovarian tissue, 
and protruded disc like from it, 2 by 1.8 cm. in surface measurements. The 
tumor surface was granularly smooth, in gross appearance resembling adrenal 
tissue or a tumor of the corpus luteum. 

■Wlien cut at right angles to the position shown in Fig. 1, the slightly 
magnified gross specimen is seen to be lobulated by fibrous septa which radiate 
from the capsule (Fig. 2). 



Fig. 3. — Adrenal-like tumor of ovary, case 3878. Clusters of polyhedral cells arranged in 
acini. Note the rich sinusoidal blood supply. (X 270.) 


Microscopic examination reveals massive strands, wedge-shaped areas, and 
isolated clusters of cells arranged in acini, also cord-like patterns and anas- 
tomosing networks, like the zona faseieulata and the zona reticularis of the 
adrenal cortex. All of these are polygonal cells, provided with a rich sinu- 
soidal blood supply. The individual cells are clearly demarcated and lie in 
close apposition. The nuclei are sharply outlined, chromatic, the nucleoli small, 
deeply staining, eccentrically placed. The cells of this group, similar in out- 
line and in nuclear characteristics, differ greatly in staining reaction, some 
dark and containing much pigment, others much lighter and almost deVoid 
of granules in the protoplasm, although the nuclei are distinctly granular 
(Fig. 4). 

Other lightly staining cells constitute the more stroma-like-, greater bulk 
of the tumor. Here the blood supply is scanty. The tissue still preserves a 
richly cellular character, composed of more spindle-shaped cells in a loosely 
woven pattern. The cell boundaiaes are less elearly defined than those of the 
previously described adrenal-like cells, and are provided with a fine collag- 
enous network of intercellular fibrils (Fig. 6). The nuclei are more ovoid and 
darker, manifesting a tendency to deviate, together with the stroma, into a 
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In contrast with the ease of identification of this tumor, knowledge of 
its origin has remained a puzzle. It has been the consensus that a decision 
relative to the genesis and nature of the growth is unwarranted on the basis 
of evidence thus far accumulated. A teratomatous derivation is admitted as 
a theoretical possibility, but has been relegated to a position of secondary 
importance. The possibility of corpus luteum origin or of development from 
adrenal rests in the ovary has brought forth much speculation and many in- 
teresting discussions. Because the corpus luteum is a highly specialized evan- 
escent glandular structure, Miller and Meyer dismiss the thought of a tumor 
originating from it. Schiller, in speaking against a lutein cell origin, says 
that a luteoma, in order to be of theca lutein or granulosa lutein origin, must 
be of connective tissue type, whereas the type of tumor under consideration 
is comprised of epithelial cells. He states further that as long as granulosa 
cells are not luteinized they show their mesenehymatous origin by connections 
Avith the protoplasm of syncytial cells, but that all luteomas thus far described 
shoAv no such cell-connecting fibers. 

Saphir and Laekner demonstrated that there are tivo kinds of yellow 
ovarian tumors which resemble each other. One is the masculinizing tumor 
under present consideration. The other is a nonmaseulinizing hyperneph'roicl 
carcinoma ; it evidently arises from intraovarian mesonephric or teratomatous 
rests, and is similar to hypernephroid carcinoma of the kidney. This hyper- 
nephroid clear-cell adenocarcinoma of the ovary is microscopically quite dif- 
ferent from the tumor we have been consideiung, does not arise from suprarenal 
cortical tissue, and evidently accounts for many of the groAvths which have 
long been recorded in the literature as hypernephroma of the ovary. 

It is worthy of note that only the malignant cortical tumors of the supra- 
renal gland produce virilism. In contrast, adrenal-like tumors of the ovary 
are nearly all benign (potentially malignant), suggesting some other origin. 
Also, if adrenal rests do give rise to adrenal-like tumors of the ovary it is 
strange that adrenal rests are rarely, if ever, demonstrable in the ovary. Those 
reported are usually confused with corpora atretica (Miller). 

Zwemer, Wotton, and Norkus demonstrated that in the adrenal gland ncAV 
glandular cells of the adrenal cortex are derived from indifferent cells of the 
capsule. The process occurs by gvowth inward from fibroblast-like previously 
undifferentiated cells of the capsule which undergo morphogenesis during 
migration. A gradual progress inward of the adrenal cortex cells, comparable 
Avith the sloAv movement of a viscous fluid, has already been noted by many 
other obserAmrs. 

In a study of adrenalectomized ground squirrels sacrificed from three days 
to one year after adrenalectomy, Groat demonstrated extensive groAvth of 
adrenocortical-like cells in the ovaries. The process Aims demonstrated to he 
a metaplasia of stroma cells of the ovary and mesenchyme-like cells in the 
mesovarium into an epithelial type of cell. In one animal, one hundred and 
eighteen days after adrenalectomy, the medulla of the ovary Avas solidly fllh^ 
Avith this adrenal-like tissue, there Avere clumps in the cortex, and one large 
body extended from the mesovarium into the ovary. 
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varied thickness gradually merges in inanj’- places into the ovarian stroma. 
In the ovary, some ova are seen. There are some larger follicles with marked 
luteinization of both granulosa and theca. The stroma is richly cellular, con- 
sisting of actively , proliferating spindle cells with a tendency to formation 
of a basket weave and differentiation in, an epithelial direction. Whatever 
has stimulated the tumor growth has evidently had a similar activating influ- 
ence on the ovarian stroma. 



Fig. 6. — Adrenal-like tumor of ovary, case 3878. A. There is gradual transition from a 
polygonal adrenal type of cells on the right to a stroma composed of spindle-shaped cells on 
the left. (X 95.) B. Higher magnification of the field shown above on the left, revealing finer 
details of the cellular pattern — a thecoma-like basket weave of stroma cells provided with a 
network of intercellular fibrils. (X 270.) 


Discussion 

The pathologic diagnosis of an adrenal-like tumor of the ovary is rela- 
tively simple if study of the groAvth is aided by a history of masculinization. 
The latter is essential; without it a positive diagnosis is unwarranted, irre- 
spective of the gross and microscopic evidence. Postoperative recession of 
symptoms and gradual resumption of. normal physiologic activity confirms 
the diagnosis. 
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From tile aeeiinuilated facts now available, it seems that no distinction 
should be made between adrenal-like tumor and luteoma or luteinoma of the 
ovary. 
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Discussion 

DR. JOHN BREWER. — I should like to limit my remarks to the masculinizing tumor 
that Dr. Curtis has presented under the title “Adrenal-like Tumor of the Ovary.” The 
primary objective of the presentation, -n'liich Dr. Curtis so ably made, is to demonstrate 
the origin of this type of masculinizing tumor. Many theories have been offered in the 
past and there has been much speculation, but no worker up to the present has given 
demonstrable proof concerning the origin. 

The adrenal rest theory has certain deficiencies: (1) adrenal rests are not found with- 
in the ovary itself, and (2) transitional stages from adrenal rest tissue to this type of 
tumor tissues have not been shown. 

The photomicrographs of transitional stages between stromal cells of the tumor and 
the epithelial-like cells comprising the tumor give conclusive evidence that this tumor 
arises from cells of the ovarian stroma. As far as I know, this is the first such demon- 
stration. From the evidence we must accept the fact that this tumor arises from ovarian 
stromal cells. 

With the origin of this type of tumor established, follow-up study and work will in 
the near future bring out all the salient features of this particular masculinizing ovarian 
tumor. The great confusion in nomenclature will be clarified and a single generally ac; 
cepted name will evolve. Such fundamental work as this which lias been presented is absolutely 
necessary as a basis upon which other facts can be built, and this eventually will enable 
us to reach a final and true understanding of an ovarian tumor which for a long time has 
remained obscure. 

DR. CURTIS (Closing). — It is apparently evident, after .study of this tumor, that it 
arose from metaplasia of stroma cells, or other indifferent cells of the ovary. There is no 
need to complicate the problem by assuming that the growth had its inception in embryonic 
rests: nor is there evidence that this was a preformed tumor which later became luteinized; 
discussion of luteinization serves merely to confuse the issue. 

Granted that we have produced evidence that a tumor has been developed by metaplasia 
of normal cells, a really decided step forward has been made. Surely, other types of tumor-s 
may have similar origin from stimulation of apparently indifferent tissue cells. Discussion of 
the nature of such stimulation is not warranted without further evidence. 
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Let iis summarize the available evidence concerning the nature of an 
adrenal-like tumor. 

The fact that adrenal rests in the . ovary are exceedingly rare at once 
makes questionable such origin of adrenal-like tumors. It becomes even more 
doubtful when we note that only malignant tumors of the sui^rarenal gland 
produce virilism, whereas adrenal-like tumors of the ovary are essentially benign. 

Surely, there is no need here to discuss the theoretical possibility of luteini- 
zation in a pre-existent granulosa or theca-cell tumor in explanation of the 
origin of this masculinizing growth. 

Authentic adrenal-like tumors of the ovary, so accurately described and 
discussed by Rottino and McGrath, and by Kepler, Dockerty, and Priestley, 
all seemingly develop within the substance of the ovary, as though produced 
by a perverted physiologic process, rather than originating as an independent 
growth. The capsule of an adrenal-like tumor is not a true capsule, but con- 
sists of a shell of ovarian tissue. 

The assumption that a luteoma or adrenal-like tumor of the ovary is an 
epithelial growth originating from dormant cells and that it cannot arise from 
stromal tissue is contrary to the evidence of Zwemer, Wotton, and Norkus, 
who demonstrated that glandular cells of the adrenal cortex develop from 
fibroblast-like previously undifferentiated cells of the adrenal capsule. It is 
contrary, also, to Groat’s experimental production of adrenocartical-like masses 
of cells from metaplasia of stroma cells or indifferent cells in the ovaries of 
adrenalectomized ground squirrels. 

For the sake of greater clarity, let us quote frofn Maximow-Bloom : 

‘ ‘ The interstitial connective tissue or stroma of the human ovarian cortex 
consists of a network of reticular fibers and spindle-shaped cells. . . . The cells 
of the ovarian stroma are probably not ‘common fibroblasts, for they may give 
rise to interstitial cells. . . . Much has been written on the endocrine nature 
of the 'interstitial cells’ of the ovary. ... It is impossible to separate them 
experimentally from the other constituents of the ovary. ... In the adult 
human ovary the interstitial cells are either absent, or present in small num- 
bers as irregular cords of large polyhedral 'epithelioid’ cells scattered in the 
stroma. ’ ’ 

The inference is that interstitial cells may really be identical with ordi- 
nary ovarian stroma cells. In our case a direct sequence of transition from 
typical adrenal-lilce epithelioid cells to a spindle-shaped type of cells provided 
with intercellular fibers is clearly evident microscopically. It will be recalled 
that Schiller emphasized the importance of cell-connecting fibers in evidence 
that a tumor may be classified as of lutein origin, a feature characteristic 
of our tumor (Fig. 6), but not heretofore demonstrated in luteoma or adrenal- 
like tumor. 

It would appear that adrenal-like tmnor growths of the ovary arise by 
metaplasia of stroma cells or other indifferent cells rather than from embry- 
ologieally misplaced tissue in the ovary. The growth is comprised of luteinized 
epitheloid and spindle shaped cells. Whether the cells which comprise the tumor 
are to be called epithelial is arbitrary. 
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Pathologic Report . — 

Gh'oss description: This slightly oval-shaped tumor measured 9^ by 8 by 
6% centimeters. It was smooth and quite regular. The color was a yellowish 
gray.. The mass was quite firm, except over a very- obvious cystic portion 
which occupied about two-fifths of the mass. This cj’^stic portion of the tumor 
had a thin, tough wall opposite the solid portion of the tumor, and was filled 
with straw-colored clear fluid. The thin capsule w^hieh surrounded the entire 
tumor mass was apparently the remaining compressed ovarian tissue. The 
cut surface of the tumor was homogenous in appearance and of a light yellow- 
ish tan color. These surfaces remained smooth after cutting, except for some 
change in level between the coarse lobular divisions of the tumor. The solid 
portion of the tumor was flattened on the side of the cyst. Visible blood ves- 
sels were fcAv except in the capsule Avhieh, as stated above, appeared to be a 
remnant of the ovary. 



Pig. 1. — ^Moderately high power photomicrograph showing the irregular cords of cells 
which appear as tuhules between which are more diffuse masses of similar cells and many 
less deeply stained masses of interstitial cells. Histologic diagnosis: Undifferentiated arrheno- 
blastoma of ovary. 


Microscopic description: The epithelial arrangement of this tumor was 
less complicated than that of most of the tumors of this type. The only defi- 
nite arrangement was in the form of zigzag cords of elongated cells which 
tended to extend at right angles to the direction of the cords. Eight angle 
branching of these cords appeared to be a fairly characteristic^ feature. Nar- 
row spaces appeared about these unit structures which ended in broad indis- 
tinct cords, which formed a netumrlc about areas of less deeply stained stroma 
where interstitial cells appeared. The stroma is quite vascular, and there was 
some suggestion that these blood vessels may have been continuous with tiic 
spaces about the cell cords. Nuclei were few in the stroma, exwpt wiiere 
interstitial cells Avere grouped. In some of the broader, more diffuse coioj 
of epithelial cells there wms the slightest suggestion of alveolar arrangeme 




ARRHENOBLASTOMA OF THE OVARY- 
Report of Two Oases 
jMark T. Goldstine, M.D., Chicago, III. 

(From ihc Department of Ohsictrics and Gynecology, Northwestern University 
Medical School and Wesley Memorial Hospital) 

C ASE 1. — Mrs. V. N., aged 25 years, fair coiiiplexioii, married five years, no 
children, no pregnancies. 

Menstruation began at twelve yeans of age, was regular, 28-day type, and 
of five to six days’ duration. Tliere Avas some discomfort A\ntli the menstrual 
periods from the beginning, and this gradually increased in scA^erity to the 
time AAdiere the pain Avas quite severe, and required her leaving Avorlc for tAvo 
or three days. At the age of tAventj’ she noted that her menstrual periods Avere 
less, in amount but of the same duration and interval. The dysmenorrhea be- 
came increasingly seA'ere. At the age of 23 years her menstrual periods ceased 
and she had not menstruated for tA\m yeai’s before coming for examination. 

When the patient presented herself for examination the foremost com- 
plaint Avas dyspareunia, A\diieh Avas so severe that coitus Avas impossible 
for the last eight months. She attributed this to a groAvth betAveen the 
labia Avhich annoyed and irritated her at all times. The second complaint Avas 
voice change, AAdiieh became so pronouncedly masculine that it necessitated 
her leaAdng the church choir. There had been a gain in Aveight of betAveen 
40 and 50 pounds in four years, and a groAA'th of hair on face, arms, and legs. 
The failure to have children did not cause her much anxiety, and the amen- 
orrhea Avas gratefully accepted because of the relief from menstrual pain. There 
Avas nothing remarkable in her childhood or adolescent history. 

The general physical examination Avas negative. The breasts AA^ere large 
and pendulous. There Avas some regression of the areolae and nipples. Nu- 
merous follicles were present. 

Pelvic Examination. — The external genitals Avere normal, except for en- 
largement of the clitoris Avhich measured 7 cm. in length and 3.5 to 2 cm. in 
AAddth, AAdth a corresponding increase in the size of the OA^erlying skin. The 
uterus Avas about normal size, upright, movablej and smooth. The left ovary 
and tube Avere normal. A tumor the size of a tennis ball occupied the site of 
the right OAmry. It Avas semisolid, movable, and not tender. The cervix Avas 
normal. The internal os Avas normal. The uterine cavity Avas of normal length 
and the Fallopian tubes Avere patent. 

A diagnosis Avas made of a masculinizing tumor of the right OALaiqL 
She entered the hospital Jan. 24, 1944, and Avas operated upon on Jan- 
uary 29. 

The red blood count Avas 5,430,000, hemoglobin 17 Gm., leucocytes, 8,000. 
Wassermann reaction Avas negathm. Urine Avas normal. The basal metabolism 
rate Aims minus 20. X-ray examination shoAved a definite shadoAv in the right 
lower quadrant. Photographs Avere taken of the genitals, the breasts, and the 
loAver part of the face. A voice record Aims attempted, but AA^as not successful. 

At operation the pelAuc findings Avere the same as found on examination, 
a tumor of the right ovary the size of a tennis ball, both tubes, left OAmry, and 
uterus normal. No palpable pathologic changes AA^ere found in the upper abdo- 
men. The right OAmrian tumor was remoA’-ed. The patient made a prompt 
recove ry and left the hospital on Feb. 12, 1944. 

‘Presented before the Chicago Gynecological Society, Nov. IG, 1945. 
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Pathologic Ucport . — 

Gross description: Tlie ovary was slightly larger than a golf ball and was 
oval in shape and firm in consistency. The surface Avas I'egular, except for 
small cysts Avhich bulged slightly from the surface, mostly on one side. The 
surface Avas of a translucent gray color. A cut through the center of the 
OAmry rcAmaled the presence of a rounded, sharply demarcated tumor mass 
Avhich occu]iied most of the OA'^ary. The tumor mass Avas homogenous in ap- 
pearanee^ and of a light yelloAvish tan color. It Avas not encajisulated from 
the OAmrian substance Avhich formed a bordering zone about the tumor meas- 
uring from 2 to 8 mm. in thickness. The small cysts in this OALorian tissue 
contained clear fluid. The tumor bulged from the cut surface, and lobular 
division of the tumor Avas indicated by a granular appearance of the cut surface. 



Pig. 2. — ^Moderately high power photomicrograph showing broad, radially arranged cords 
of epithelial cells composed of mixed acinar structures and more or less obscure tubules or ‘ 
solid masses of cells. Note practically complete absence of the interstitial type cells. His- 
tologic diagnosis; Highly differentiated arrhenoblastoma of ovary (testicular adenoma of 
Pick). 

Microscopic description: Eather broad irregular cordlike masses of deeply 
stained tumor cells Avere compo.sed of both acinar or tubular structures and 
other groups of tumor cells AAdiich did not appear to haAm any particular ar- 
rangement. The cells did not Amry much in size, and the shape varied front 
rounded to angular or slightly spindle shaped. The nuclei Avere nearly all 
central, and had a pyknotic appearance. The nuclei tended to assume the 
shape of the indiAudual cells. In places the epithelial po.sitions of the tumor 
narroAved doAvn to cords Avhich took a zigzag course through bordering zone.s 
of fairly dense fibrous stroma. The cells of these narroAv cords Avere arranged 
at right angles to the direction of the cords. Lumens could not be demon- 
strated in the cords, but some of the cords appeared to end rather abruptly, 
in small acini. The stroma of the tumor Avas simple, and appeared to be qunc 
dense, although the nuclei of the stroma cells maintained the oval shape typiaii' 
of newly formed fibrous tissue. 
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of the epithelial cells, l)ut one can say with fair certainty that definite alveolar 
or tubular arrangement was absent. It is remarkable that in a tumor showing 
so little differentiation in structure that interstitial cells should be so well 
developed. 

Diagnosis . — ^Undifferentiated arrhenoblastoma of the ovary. 

Postoperativo Course . — On March 1, the patient had a normal menstrual . 
period without pain, and on March 29, had a second normal period. There 
was a rapid change back to her feminine eliaracteristics. Wlien seen on June 
17, there had been a weight loss of 24 pounds, the hair was falling from the 
face, arms, and legs, and her voice was much better. She was able to sing 
once more, and over the phone people no longer said “yes sir” to her. The 
clitoris was very much smaller and there Avas no dyspareunia. The red blood 
count was 4,120,000. Tlie basal metabolism rate was plus 2. 

She Avas seen again on Dec. 23, 1944, AAdien she stated that her last men- 
strual period had occurred on October 23. Examination revealed a normal 
uterine pregnancy. The Asehheim-Zondek test Avas posithm. 

Under the care of Dr. William B. Serbin, she gaAm birth to a normal baby, 
Aveighing 7% pounds, on Aug. 16, 1945, nineteen months after surger}’’. 

At the present time (October, 1945) the breasts are normal, there is a 
free secretion of milk, and she is nursing the baby. She has none of the 
former masculine characteristics. The menstrual cycle is normal. 

Case 2. — Mrs. S. S., aged 20 years, dark complexion, married tAvo years, 
no childr.en, no pregnancies. 

Menstruation began at tAvelve years, iDeriods Avere regular, three to five 
days’ duration, and A'^ery moderate in amount. There Avas no discomfort or 
pain. Menstruation ceased in February, 1943, and had not recurred up to the 
time of consultation on Dec. 6, 1944. 

The main points in her history, in addition to the amenorrhea and ster- 
ility, Avere a rapid gain in Aveight from 118 to 170 pounds in eighteen months, 
largely an abdominal disposition of fat, and a rapid and increasing growth 
of hair on the face and body. She had to use a depilatory on the face every 
morning because the beard Avas so heavy. She had had intensive endocrine 
therapy for one year before consultation. 

The general physical examination Avas normal, exceiDt for very large pen- 
dulous breasts and an exceedingly large, firm abdomen. 

Pehdc examination shoAved the clitoris enlarged to three or four times 
normal size. The AnilAm, Arngina, and cervix Avere normal. The left adnexa or 
fundus of the uterus could not be palpated. The right ovary Avas palpable 
and enlarged, but receded from the examining finger so that estimation of 
size Avas not possible. 

The Wassermann reaction was negative. The red blood count Avas 5,510,000, 
the hemoglobin 16.5 Gm. (103 pel cent). The urine Avas normal. The basal 
metabolism rate Avas minus 18. The Aschheim-Zondek test was negative. An 
x-ray examination of the abdomen gave no help in this case. 

Surgery Avas advised because of the evidence at hand, and because of the 
great similarity of the laboratory findings to those in the first case. Operation 
was performed on Jan. 20, 1945. The uterus Avas about normal in size, shape, 
and consistency. The right and left tube and left ovary Avere normal. The 
right ovary was the size of a golf ball or small plum, of normal color and 
prolapsed. It Avas firmer than normal and slightly larger at the hilum. The 
ovary was remoAmd. The patient made a good recoAmry and left the hospital 
January 28. 



ANOTHER CASE OF ARRHENOBLASTOMA^^ 

Arthur H. Curtis, M,D,, Chicago, III. 

(From tlio Department of Obstetrics and Gynecology, Northwestern University Medical School, 

and Passavant Memorial Hospital) 

O VARIAN tumors arising from male directed cells tend to cause masculiniza- 
tion' in previously noimial women if the tumor contains cells which elabo- 
rate the male sex hormone; this has occurred in nearly one-half of the reported 
cases of arrhenohlastoma ; in fact, symptoms of virilism are ahnost a prerequisite 
in the establishment of a diagnosis. Defeminizing phenomena, such as amenor- 
rhea and decreased size of the breasts, occur in some eases. 

Arrhenohlastoma is a rare tumor. Sixty-odd cases have been recorded in 
the literature. 

Grossly, these tumors are often like gi’anulosa-cell tumors but tend to be 
more nodular. They are almost always unilateral (mine was bilateral), are 
mostly solid, the cut surface frequently necrotic or hemorrhagic. 

The various growths differ according to the stage in which development 
was arrested. The three arbitrarily distinguished types are (1) the highly dif- 
ferentiated testicular adenoma of Pick, (2) the undifferentiated, chiefly sar- 
coma-like, functionally most active growth, diagnosed by rudimentary tubules 
and sex-like cords of cells, (3) the intermediate group, of large size and present- 
ing great variation in stnieture, occupying a midposition as to function. Our 
tumor belongs in the last-named group. 

An arrhenohlastoma may be small, but it is usually readily palpable. The 
relatively benign character of the growth merits emphasis, even in those cases 
with a sarcomatoid structure. 


Case Report 

I. C. (No. 3639), aged 52 years, the mother of two mature sons, and a widoiv 
for three years. The last menstiTiation occurred six months previously, and for 
the same period of time there had been hoarseness of the voice. Gradually in- 
creasing distress and fullness of the abdomen had been present for some months, 
but there was no pain until one week prior to consultation. 

Marked liirsutism and deep huskiness of the voice were at once apparent. 
Hj^pertrophy of the clitoris and the enlarged abdomen suggested the probability 
of an arrhenoblastoma, even before bimanual examination. Abdominal and 
pelvic palpation revealed solid tumors, apparently of ovarian origin, which 
filled the pelvis and abdomen to above the level of the umbilicus. A uterus of 
essentially normal size was palpable, separate from the freely mobile tumors. 

At operation, Oct. 12, 1943, both ovaries were found converted into solid 
tumor masses, each the size of a child’s head. A plum-sized pedunculated mv- 
oma sat atop a well-placed uteiTis of normal size. Both tubes were ”ormaJ- 
Palpation of the other abdominal viscera revealed one large stone m the gan 
bladder a markedly indurated pancreas, and somewhat indurated kidneys. 
The entire uterus, both tubes and ovaries, and the appendix were removed. 

^resentfifl at a meeting of the Chicago Gynecological Society. Nov. 1C, 1045. 
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The bands of stroma varied greatly in thickness from the wide bands 
which ronghly divided the epithelial cords or 'masses, to narrow strands which 
tended to cross the epithelial cords dividing them into blocklike areas. 

Interstitial cells could not be recognized in any of the sections. The ovarian 
tissue about the tumor mass contained primordial and developing follicles. 

Diagnosis . — ^Highly differentiated arrhenoblastoma of ovary. Testicular 
adenoma of Pick. 

Postoperative Course . — On February 1, there was a bloody discharge from 
the vagina for one day. On March 5 she had a regular menstrual period, 
flowing a good amount for five days. Periods have recurred regularly since 
that time. There has been a loss of 50 pounds in weight up to Sept. 10, 1945, 
without any special care or diet. There are large areas of alopecia on the face 
and body. 

Discussion 

Both of these patients had similar signs. The undifferentiated tumor 
showed more effect on the external genitals than the differentiated growth, 
possibly due to its being five years older. The growth of hair was much more 
abundant and there was much more gain in Aveight, but with very little dif- 
ference in the metabolic rate in Case 2. Both patients had high red blood 
counts, Avhich is not consistent with the Ioav metabolic rate and the large gain 
in weight. These, I think, are important signs in diagnosis of these growths, 
and particularly in young, healthy individuals. Bingle mentioned polycythemia 
in these cases but could offer no explanation for it. The response to surgical 
removal of the ovarian tumors Avas very prompt and very gratifying in both 
patients. 

Addendum 

Case 2. — May 8, 1946, a normal pregnancy of approximately thirty-tAvo 
Aveeks’ duration. 

250 Bast Supkrior Strekt 
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Pig. 3. — Arrhenoblastoma, case 3C39. Diffuse sarcoma-like structure with slight tendency to 
tubule formation, characteristic of major portions of both tumors. (X200.) 





4. — Arrhenoblastoma, case 3G39, Atove. Epitliolial proliferation of solid 
cells and slight tubule formation, intermingled with a diffuse sarcoma-like grow 
Beloio. One solid strand and some minute cords and clusters of cells, ) 

ubules, merging into a sarcoma-like and less malignant spindle-cell growth. • 


Fig. 

cords of 
(X120.) 
atypical t 
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Pathologic examination of the tumorous ovaries revealed two massive ovoid 
grovi;hs of almost identical size measuring 17 by 18 by 9 cm., and 17 by 13 by 10 
cm. (Fig. 1). 

The external surfaces of the two firm growths were markedly but smoothly 
nodular, vdth glazed milky tissue beneath the capsule in many areas, as from 
distended lymphatics. The color as a whole was bright red to dull cherry-red, 



Fig. 1. — ^Arrhenoblastoma, case 3639. Photograph of uterus (myoma atop fundus) together 
with two ovarian tumors measuring 17 by 18 by 9 cm. and 17 by 13 by 10 cm. 













Fig. 2. — Case 3639. Cut surface of bisected arrhenoblastoma of ovary. 17 by 18 by 9 cm. 

some areas gray-white. Nowhere was there surface ulceration, although there 
were many projecting minute nodules as well as large ones up to 5 cm. in di- 
ameter. 

The cut surface of one bisected tumor (not illustrated) had many geo- 
graphically irregular, extensive areas of gelatinous softening, in distinctiop 
from the one shown in Fig; 2, which was only slightly necrotic. The tumor 
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Ee^stry and the work of this Committee has received favorable publicity in both the Jourmtl 
of the American Medical Association and the American Journal of Obstetrics and Gyne- 
cology. I look upon this Ovarian Tumor Registry as a potent source for important contribu- 
tions to our knowledge of gynecologic pathology. This Registry is already rendering a ftae 
service, and will permit our knowledge of ovarian tumors to expand with greater rapidity. 

DR. VICTOR D. LESPINASSE. — I happened to read in a recent number of the British 
Journal of Obstetrics and Gynecology of a patient who had an arrhenoblastoma of the ovary 
becoming pregnant. "iVlien the baby was born it was a female, deformed in the same way 
that Dr. Greene ’s female rats were deformed when he injected testosterone into the 
mother. The deformity is a good deal like hypospadias in the male. It is interesting 
to see what an increased amount of testosterone will do in a pregnant woman. The 
patient reported in the British Journal did not have a very large clitoris. She had a good 
sized tumor and abundant facial and body hair. 

DR. MARK T. GOLDSTINE. — Gynecologic pathology is a most interesting type of work 
and it requires that the clinician himself supervuse and care for his own specimens. 

As far as the outline of the tumor is concerned, I think this tumor is not of morphologic 
origin. I think the tumor originated in the ovary- itself, and that it arose from the ovarian 
tissue. 
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tissue as a whole; although' quite firm, was raw fish- or brain-like/ graivwhite, in 
some areas: more vascular,’ almost telangiectatic. On the whole, 'the cut sur- 
faces of the two tumors did not differ enougli to merit separate descriptions. 

The microscopic structure presented mostly a richly cellular alveolar con- 
figuration, the cells large and ifi^egular, mostly oval (Fig. 3). This massive 
expanse of sarcoma-lilce tissue merged here and there vuth irregular tubules and 
cords of epithelial cells, some 'with a distinct lumen, others in solid strands, 
thus identifying the growth as an arrhenoblastoma belonging to the intermedi- 
ate group (Fig. 4). The oft-repeated statement that gradation from the sar- 
coma-like cells directly traceable to epithelial cords demonstrates the epithelial 
origin of the tumor is open to question, for one finds also, as with theca cell 
tumors, a definite transition from the richly cellular growth to spindle-shaped 
stroma cells, richly cellular fibrotie tissue constituting a considerable portion 
of the tumor stnicture. It would appear, as with thecoma tumors, that it is 
immaterial whether the cells are sarcomatoid or definitely epithelial. Whether 
they arise from embryonal rests of mesenchymal origin, or from perverted 
growth of stromal elements, or owe their origin to one-sided development of a 
teratomatous tumor, is undetermined. 

The massive size of the tumors is characteristic of the intermediate group 
of arrhenoblastoma. As stated, a bilateral growth is unusual. 

The uterus was of generous size and contained two subserous myomas, the 
larger the size of a walnut. The opened uterus was of normal proportions 
except that the cervix constituted nearly one-half of the uterine length. In 
conformity with the usual tendency in this disease, the endometrium was more 
atrophic than normal in a patient only six months beyond her last menstruation. 

The patient has had an uneventful clinical course since the time of opera- 
tion. The voice has modulated, hypertrichosis has largely disappeared, and the 
clitoris has returned to normal size. 

Discussion 

DB. GEOBGE H. GAEDNEE. — Dr. Curtis’ presentation of his adrenal-like tumor and 
hig discussion of the accompanying problems, is an illuminating resumd of all that is now 
loiown about such tumors. Obviously, there are many features which are not yet well under- 
stood and which cannot be settled now with certainty. However, I am quite willing to accept 
the interstitial cells of the ovary as the origin of such adrenal-like tumors. On the other 
hand, I still am confused and a bit ijerturbed by the terms luteoma and luteinoma, and since 
world authorities doubt the existence of such tumors, probably the hypothetical luteoma and 
the nebulous luteinoma should be omitted both from the literature, and from our discussions. 
Although it is an acknowledgment of weakness, nevertheless it is a fact that, for the accurate 
identification of many unusual ovarian tumors, more is necessary than the mere histologic 
.study of hematoxylin and eosin stained sections of these tumors. One must have additional 
information, namely, the clinical history of the patient and the benefit of special staining 
techniques to bring out distinctive features of tumor cells in order to arrive at a final di- 
agnosis. 

I wish to take this oiiportunity to bring to the Society’s attention and to solicit your 
support for a project which was fostered by the American Gj-necological Society in 1942. 
At that time an Ovarian Tumor Eegistry was established, and a Committee was appointed 
to study and classify ovarian tumors as they were submitted to this Registry. It was hoped 
thereby to accumulate a volume of m.aterial which would permit a better understanding of 
many ovarian tumors. The Cliairman of this Committee is Dr. Emil Hovak; consequently, 
at present, this Ovarian Tumor Eegistry is located in Baltimore. Among others the Committee 
includes Dr. Robert Meyer. Up to the present time only about 150 tumors have been submitted 
for survey, and I might add that very few have come from the Chicago area, even though the 
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Summary 

The total fluid removed during- the fifty-six days and at the time of op- 
eration was 80,840 c.c., and Aveiglied tAvo hundred and tAventy-three pounds. The 
difference of AA’-eight hetAA^een the AAmight loss from the time of admission to the 
time of discharge and the AA’-eight of tlie fluid removed is due to the fact that there 
Avas a reaccumulation of fluid during this 56-day period. Unfortunatelj'-, the 
cyst AvaU. Avas not Aveighed. HoAvever, it is safe to regard the combined Aveight 
of the cyst wall and fluid as in excess of 164 pounds. 

This report is not primarily presented because of the size of the oA’arian 
cyst, but in vieAv of the interesting problem created because of the length of time 
that this patient’s condition Avas undiagnosed, and tlie fact that .she AA’as treated 
for the conditions mentioned. 

3254 North 54th Street 



LARGE OVARIAN CYST 
Report of a Case 

F. J. Hopmeister, M.D,, SIilwaukee, AVis. 

(From the Milwaukee Hospital) 

T he patient, Miss H. M., aged 58 years, was first seen in July, 1944, with 
a greatly distended abdomen. Her weight was 264% pounds. The circum- 
ference of her abdomen was 62 inches. 

This tremendously distended abdomen had been present thirty-four years, 
and had increased in size more rapidly in the last three years. She had been 
treated over this period of time by various reputable physicians for conditions 
varying from pulmonary tuberculosis with peritoneal tuberculosis, to decom- 
pensated heart disease. AVhen first seen she was taking digitalis and using 
Salyrgan suppositories to reduce the “abdominal ascites.” 

Examination revealed the heart and lungs to be normal. The blood pres- 
sure was 122/75. The urinalysis and complete blood count was normal. A 
chest x-ray was normal. A gastrointestinal x-ray revealed the intestines dis- 
placed into the upper abdomen. The abdominal wall was so distended and so 
thin that the abdominal cavity could easily be transilluminated using a flash 
light. Large, distended, tortuous varicosities were present in the abdominal 
wall. The percussion note of the abdomen was dull. There was a distinct 
fluid wave. No shifting dullness could be elicited. There was little ankle 
edema, but varicose veins and small varicose ulcers were present on the ex- 
tremities. 

A diagnosis of probable ovarian cyst was made. Because of the tremendous 
distention, slow decompression to be followed by exploratory laparotomy was 
the treatment decided upon. This decompression was done by means of an 
indwelling, plain rubber catheter inserted through an ordinary trocar. Drain- 
age was carried out over a period of fifty-six days in amounts varying from 
1,000 c.c. to 1,500 C.C., depending upon the patient’s condition. By the end of 
this 56-day period of time, 78,840 c.c. of fluid were removed. Six days after 
the final drainage, an exploratory laparotomy was done through a small midline 
laparotomy incision to first verify the presence of a cyst waU. This incision 
was then enlarged, dense adhesions to the abdominal walls and the abdominal 
viscera were freed, and a collapsed cyst was delivered. The origin of the cyst 
was in the left ovary. The remainder of the pelvis was left intact, 100,000 units 
of penicillin was instilled into the abdomen, and the abdomen was closed. The 
patient made an uneventful recovery, and was discharged from the hospital on 
the fifteenth postoperative day, weighing 100 pounds. 

The thickened wall of the cyst was opened and was found to be unilocular, 
and contained an additional 2,000 c.c. of fluid. The fluid was green, opalescent, 
and serous in nature"; The specific gravity was 1.028. The total protein was 
7.15 grams. There were no tumor cells or bacteria found microscopically, and 
there was no growth on the culture plates. The microscopic sections of the tissue 
revealed a fibrous cyst wall containing few glandular elements. A diagnosis of 
benign, unilocular, serous cystadenoma was made. 

The patient was last seen in February, 1945. She weighed 140 pounds and 
was living a normal life, after having been a semi-invalid for thirty-four years. 

‘Presented at a meeting of the Chicago Gynecological Society, Nov. 16, 1945. 
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remarkable. A low classical incision was made in the midline. Four hundred 
cubic centimeters of blood clots were encountered and, because the head could 
not be delivered easily employing the hand as a vectis, the feet were grasped 
and a living infant extracted at 12 :35 a.m. Aug. 21, 1945. It was estimated by 
subsequent measurement of clots that during a period of tliree minutes the blood 
loss totaled at least 3,000 cubic centimeters. During this time the placenta, 
which was partially separated anteriorly, was removed manually with some diffi- 
culty from its attachment on the right side. Intravenous pitocin was given as 
the baby was extracted, and five to ten minutes later the uterus contracted 
satisfactorily and the hemorrhage appeared to be controlled. The uterus was 
closed in layers and no bleeding or other abnormality was noted. Accessible 
clots and free blood were removed from the peritoneal cavity, although it was 
definitely felt that there was some free blood left in the upper abdomen. The 
abdominal wall was closed in layers with catgut and, because of haste, no stay 
sutures were employed. The skin was approximated mth interrupted black 
silk sutures. The operation was accomplished in twenty-eight minutes. 

Concurrently with the hemorrhage, profound shock rapidly developed. 
The radial pulse could not be palpated nor the blood pressure obtained, Eespira- 
tions were shallow and accordingly the anesthesia was stopped and oxygen ad- 
ministered. Simultaneous infusions of wliole blood and plasma Avere immedi- 
ately started, and ivithin forty minutes of the delivery of the baby 1,000 c.c. 
of blood and 500 c.c. of plasma had been administered under pressure. A tempo- 
rary response occurred, but deep and prolonged shock again developed which 
had all of the signs and symptoms of the irreversible phase of this condition. 
During the first hour following operation 250 c.c. of clots were expressed from 
the vagina ; thereafter the vaginal bleeding -was somewhat excessive for a few 
hours, but because of a firm fundus at all times other than oxytoeics, further 
investigation or therapy for this condition was not carried out. Eeplacement 
and supportive therapy were continued and by 9:00 a.m., eight and one-half 
hours after delivery, the patient had received 3,000 c.c. of whole blood, 2,000 c.c. 
of plasma, and 1,200 c.c. of saline as a vehicle, a volume equal to the total cal- 
culated blood volume at the time of operation, and for the first time she had 
definitely recovered from a state of shock. Supportive measures included oxy- 
gen by inhalation, external heat, vitamins K and C, adrenal cortical hormone, 
stimulants, digitalization, and tourniquets applied to the upper thighs. At 
noon the hematocrit was found to be twenty. There was no abnormal va^nai 
bleeding and no signs of intraabdominal hemorrhage, and the fundus remained 
well contracted. Because of the low cell volume an additional 500 c.c. of blood 
\vere given. One thousand cubic centimeters of 1/6 molar lactate was admin- 
istered to combat the acidosis of shock and to minimize any possible kidney dam- 
age resulting from blood incompatibility. Additional blood was given three 
days later because the hematocrit rvas 21 and the hemoglobin 6.5 grams. There 
was no apparent satisfactory explanation for these disturbing low figures. 

On the fifth day after the cesarean section, oozing of dark blood was noted 
from the upper portion of the incision. Further investigation immediately 
revealed a definite wound disruption. The abdomen was reopened and con- 
siderable old dark free fluid blood was aspirated ; it seemed obvious that it ha 
been there since the first operation. The uterus was pushed far over to the let 
side. The site of incision in the uterus appeared to be healing satisfactorily 
and the right broad ligament contained a hematoma completely filling the lotver 
abdomen up to the level of the umbilicus. After evacuating the old free blooa 
it was conclusively decided that there was no intraperitoneal bleeding ‘What- 
soever. The posterior layer of the broad ligament was opened. Explorafio 
revealed a complete intraligamentary rupture of the uterus 9 cm. long, to 



AN UNUSUAL CASE OF RUPTUEE OF THE UTERUS WITH 
MASSIVE HEMORRHAGE- 

R. Gordon Douglas, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New Torlc Hospital and Cornell 

University Medical College) 

T he amount of bleeding associated Awtli rupture of tlie uterus varies from 
minimal amounts on some occasions when the trauma occurs at the site of 
a previous operation to sudden and profuse liemorrliage in other cases which may 
be intra- or retroperitoneal. A recent composite statistical report by Morrison 
and Douglass^ cites an average mortality of 50 i)er cent. Such reports, because 
of the .infrequency of the complication, include patients with this accident that 
occurred one, two, or more decades ago. The inclusion of only the more recent 
cases would undoubtedly reveal a considerable decrease in this mortality figure. 
Our own experience duiing the past thirteen years in the New York Lying-In 
Ho.spital includes 19 instances of this accident in approximately 45,000 term 
and premature deliveries, an incidence of 1 to 2,388, cases, with a mortality of 
3, or 15.8 per cent. 

Rupture at the site of prewous operation, at the time of version, following 
the administration of oxytoeies, injudicious instrumentation, and spontaneous 
instances constitute the most common causes. Complete intraperitoneal rupture 
can most frequently be diagnosed, while the incomplete or complete retroperito- 
neal types maj^ be unrecognized. Accidents similar to the case to be described 
have probably occurred; however, in a review of the recent literature I have 
not been able to find a report with circum.stances quite comparable. 

Case Report 

A 42-year-old white woman, gravida Mi, para iv, was admitted for the sixth 
time on the evening of Aug. 20, 1945, at term, giving a history of moderate 
vaginal bleeding during the afternoon, foUoAved by low back and a])dominal pain. 

The histoiy is of interest. In 1938 at the age of 35 years, following a nor- 
mal pregnancy, she was delivered of her first baby witliout difficulty hy low 
forceps following a fifty-hour labor. The placenta was retained and, because of 
bleeding, it was removed manually,- at which time it was found to be adherent 
to the posterior and superior wall and right coimu. Recovery following trans- 
fusion was uneventful. 

The following year during labor she was found to have a face presentation 
(right mento transverse). It was impossible to manually rotate the head and 
accordingly deliveiy was accomplished by midf creeps rotation and extraction. 
The baby weighed 4,000 grams. Two years later (1941) she was found to have 
a brow presentation which was converted to a face, and followed ])y spon- 
taneous delivery. In both 1942 and 1943 uncomplicated spontaneous abortion 
occurred. In 1944 she was delivered of a stillborn infant at term in another 
hospital. 

During the evening following admission only very slight vaginal staining 
was noted, but pronounced changes in the rate of the fetal heart tones were soon 
noted. In addition, the tonicity of the uterus increased. A diagnosis of par- 
tial premature separation of the placenta was made, and a decision to effect 
deliver*}'- as quieldy as possible in the interests of the child by cesarean section 
Avas reached. Under nitrous oxide-oxygen anesthesia tire abdomerr Avas opened 
and the uterus forrnd to be someAvhat rotated to the right but not otherAvise 

•Read at a meeting- of the New York Obstetrical Society, Nov. 13, 1945. 
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a return to normal by the eighteenth day following the second operation, at 
which time the patient was discharged from the hospital completely recovered. 

During the postoperative course the patient received approximately 2 mil- 
lion mnits of penicillin, 70 Gm. of sulfadiazine, supplementary vitamin therapy, 
and other supportive measures. 

Massive Hemor>r>hage 


Aug ' Sept, 

21 22 24 25 26 27 28 29 1 3 6 7 13 



Fig. 3. 


Pathologic examination of the uterus failed to reveal any possible cause D 
the rupture. Tlie site of the cesarean section scar was only 4 cm. in length, vat 
microscopic evidence of satisfactory healing. The uterine tissue in the regw 
of the laceration showed some necrosis, hemorrhage, edema, and myometritis. 

Discussion 

Data concerning the time and etiology of the rupture create the most im 
terest. Several important questions might be asked, i.e. ; Was the rupture spO"' 
laneous and probably incomplete and responsible for the initial sjTnptom.s r ' 
quiring hospitalization? Did the patient have a pai-tial premature separatio 
of the placenta and did the rupture occur at the time of operation? Were tne 
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relationships are illustrated in Fig. 1. Approximately 2,200 e.c. of blood was 
evacuated from the broad ligament and peritoneal cavity, and a hysterectomy 
was performed. The specimen is illustrated in Fig. 2. Satisfactory perito- 
nealization was accomplished despite the friable edematous condition of the 
right broad ligament. A Miller-Abbott tube was inserted and the abdomen was 
closed in layers with catgut, reinforced with silver wire stay sutures. During 
the operation 1,000 e.c. of whole blood was administered. 



Fig. 2. 

Figure 3 illustrates the blood loss and replacement and the hemoglobin, 
red blood count, and hematocrit levels. No essential change is noted during the 
period between the operations when bleeding presumably was occurring into the 
retroperitoneal space. A prompt rise in these curves thereafter is evident "vvith 
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Conclusions 

1. The uterus can be ruptured during manual removal of the placenta at, 
the time of cesarean section. 

2. An infusion should be administered during cesarean section and blood 
available to add immediately in case of an emergency. 

3. In the event of serious hemorrhage, multiple simultaneous transfusions 
administered under pressure, if necessary, provide a margin of safety not other- 
wise obtainable. 

Reference 

1. Morrison, J. H., and Douglass, L. H.: Am. J. OB!3t. & Gynec. 50; 330, 1945. 

Discussion 

DR. HOWARD C. TAYLOR, JR. — We have recently had a case of rupture of the uterus 
at Bellevue Hospital which raises some interesting points in connection with the physiology 
and pathology of hemorrhage after delivery. 

This particular patient was delivered by midforceps early one morning and suffered 
a rupture of the uterus as a result. The rupture w'as not recognized for about three hours, 
when a mass appeared above the symphysis on the left side and gradually increased in size. 
As the patient appeared to be in only moderate shock and the operating rooms were fully 
occupied at the time, surgery was delayed for about an hour and a half more. Undoubtedly 
she bled a good deal during this time. 

During the course of the hysterectomy which followed the blood pressure dropped so 
that for some minutes the pulse was imperceptible to the anesthetist. During this time the 
tissues took on a very dark color, and the uterine arteries at the time of their ligation were 
found impressively constricted. 

This patient recovered, but she undoubtedly suffered severe permanent damage in sev- 
eral organs as a result of this period of lack of oxygen. She remained more or less comatose 
for about three days. During this time her urinary output dropped very low, and on the fiflh 
day there was noted a considerable elevation of the nonprotein nitrogen of the blood. The 
patient also became permanently blind in one eye. 

Renal function tests were undertaken about a week after the hemorrhage. The glomeru- 
lar filtration rate and the renal blood flow were found to be only 50 per cent of normal. 
On a second examination about six weeks later these functions had returned to about 
per cent of normal. 

Tills patient apparently falls into a group in which severe hemorrhage and shock are 
associated with a temporary anoxia, formerly usually fatal, but now capable of successiu 
therapy, as a result of prompt replacement of blood. In a few such cases, however, recover) 
will not bo complete, because permanent damage will have occurred during the period o 
acute oxygen lack. The areas most susceptible appear to be in particular brain tissue, ren 
tissue, and perhaps the pituitary gland. 

The case is perhaps important because it suggests that the effect of hemorrhage is not 
always limited to the acute episode. It is possible that in many other cases less easily recog 
nizable, but perhaps significant, injury occurs. 

The patient is presented as one who went through an episode somewhat similar to that 
reported by Dr. Douglas, but one in wdiich the subsequent permanent injury was sustainetl. 
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n.natomic changes in tlic ntorns folloAving the previous unusual obstetric liis- 
toiy, and, if so, did siicli iiatliologic anatomy predisjiose to the jiresent accident? 
Prom a consideration of the available facts whicli, of course, does not preclude 
other ])ossibilities, it would appeal- that tlie most likiily explanation is some- 
what as follows: Tlie initial symptoms were caused liy a small area of separa- 
tion of the placenta. Following- hospitalization and during observation this area 
increased in size until signs of fetal asplyxia and increased tonicity of the 
uterus developed. The presence of clots in tlie uterus indicated a partial separa- 
tion, but, of course, did not preclude the presence of an incomplete rupture. The 
initial hemorrhage was of such massive ])ro]iortions tliat the placenta was re- 
moved manually with difficulty, and tlie blood prevented this being done under 
direct visionary control. It would, accordingly, appear that the patient had a 
partial premature separation of tlie placenta with a portion of the remainder 
unusually adherent. During the pi-ocess of separation tlie muscle of the uterine 
wall was traumatized. Tlie size of the rent may liave increased post partum 
because of the hematoma that subsequently developed. 

The hemorrhage occurred from large ve.ssels in the incision and from the 
placental site. It was ]iromptly controlled by the retraction of the uterus and 
the general eirculatoiy collapse. The sense of some degree of security by hav- 
ing an infusion running and blood available in the operating room on such an 
unpredictable occasion can well be imagined. Tlie prompt employment of large 
quantities of blood and plasma admini.stered through multijile sites with a max- 
imum gravity effect, and pressure if necessary, is absolutely essential in the 
management of such emergencies. The development of secondary shock and 
the subsequent failure of the hemoglobin, red blood cell count, and hematocrit 
to rise suggested additional blood loss. A second operation, or vaginal exam- 
ination, however, did not appear indicated because of the absence of signs of 
intraperitoneal or vaginal hemorrhage, and the reasonable satisfactory con- 
dition of the patient until the wound disruption on the fifth postoperative day. 
The subsequent prompt and progressive rise of these blood factors followed 
a very satisfactory course. 

The urgent necessity for blood in this patient developed within a matter 
of thi-ee minutes and, because of routine preparations, it was po.ssible to start 
replacement almost immediately. Keliance upon a single intravenous ap- 
paratus which is .subject to failure upon .such occasions does not provide the 
patient with all means at hand to insure her recovery. Molar lactate solution 
should be administered thi‘ough one of the infusion sets as soon as practical to 
render the urine alkaline Avhich will minimize untoward effects on the kidneys 
in the event of blood incom])atibility, which is always possible when many 
bloods from different sources are em];)loyed. 

Summary 

A case report is presented of a iiatieni o])erated u])on for partial separa- 
tion of the normally imjilanted placenta. IMa.ssive hemoiThage (3,000 e.c.) 
occurred within a matter of three minutes after opening the uterus. The pla- 
centa had to be removed manually, and it would ajipear {hat the uterus was un- 
knowingly ruptured during this procedure. The initial mea.sured blood loss 
was in excess of one-half the estimated blood volume, and simultaneous replace- 
ment of blood and plasma by multiple transfusions during the day of operation 
represented eight -ninths of the c.stimated blood volume. The calculated blood 
volume of the patient at the time of operation was 6,200 culiic centimeters. The 
total blood loss was e.stimaled at 5,700 cubic centimeters and the replacement 
of blood and plasma amounted to 7,750 cubic centimeters. 
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Clinical Course. — Operation was performed on Aug. 23, 1943. Under 
ethylene-ether anesthesia a midline subumbilicaJ incision was made through the 
skin and subcutaneous tissue. Enormous distention of the abdominal wall had 
already retracted the rectus muscles laterally. The i^critoneal cavity was opened. 
The only structure visible Avas an enormous cyst wall, and it was estimated 
that the cyst Aveighed about 20 pounds. An aspirating trocar Avas inserted into 
the cyst Avail ancl about three quarts of a clear and .slightly straAv-colored fluid 
Avas aspirated. A slight amount of free peritoneal fluid Avas also present. The 
cyst had developed from the left ovary, and the left ovary and tube A\mre resected. 
This specimen consisted of the collapsed cyst Avail, plus a hard firm. piece of 
tissue. After the resection of the left tube and ovary, there Avas noted a similar 
cyst existing in the riglit ovary about the siz:e of a large indoor ball. HoAr- 
ever, at the base of this cyst, there Avas felt a hard eonerete-like mass. This 
cyst Avas similarly deflated Avith the aspirating trocar. The right tube and ovary 
Avere noAV resected AAdthout any difficulty. On sectioning the hard concrete-like 
mass, at the base of the ovary, it Avas thought that the structure Avas a fibroma 
of the ovary Avhieh Avas coexistent Avith a serorrs eystadenoma. The abdominal 
cavity Avas found to be free from any bleeding points. Coirtinuous chromic 
No. 1 catgut Avas employed to close the peritoneum and transAmrsabs fascia. 
Continuous chromic No. 1 catgut Avas employed for anterior rectus sheath, and 
plain 00 irrterrupted sutirres for .subcutarreous fat. A continuous interlocking 
medium dermal suture aayos employed for the skin. Tire patierrt left the op- 
erating table in excellerrt coirdition. 

’Pathologic Emmimdion. — The .sedimerrt from the centrifuged specimen of 
fluid corrsisted of a small amount of material AAlrich Avould occupy the volume 
of a sphere of Icnrm. irr diameter. This rrraterial Avas grayi.sh-Avhite hr appear- 
ance. It disclosed foam cells, poUTUorphorruclear leucocytes, and cholesterol 
clefts. 


Ch'oss Examination. — The left oAmry measured 26 by 19 by 10 cerrtimeters. 
It eontairred a cyst 20 by 15 by 7 cm., Avlrich Avas filled Avitb clear straAA'-colored 
fluid and Avhieh Avas lined by a snrootlr, grayish-AAdrite membraire. A papillary 
projection 0.2 cm. irr height projected into the lirrrren of the cyst. In the 
ovarian tissue at orre pole of the cyst Avas a mass AA'hich measured 3.5 by 3 by 0-1 
cerrtimeters. This tissue Avas firm and the cut surface shoAved grayish-Avhite 
irrterlaeirrg burrdles of tissue. Several small cysts Avere present, ranging in size 
from 0.2 to 1.4 cerrtimeters. 

The right OAmry measured 10 by 7 centimeters. It eontairred a cyst measui- 
irrg 5 cm. in diameter lined by a smooth grayish-Avhite nrembrane arrd filled AVitli 
clear straAA'’-eolored fluid. Irr the OAmrian tissue outside the cyst Avas a firm mass 
of tissue measuring 5 by 3 by 2 cerrtimeters. The cut surface of this tissue Avas 
grayish-AAdrite and shoAved irrterlacing bundles of tissue. 

A section of Fallopiarr tube 6 cm. in length shoAved iro important change.’! 
except for an occluded Wbriated end. 

Microsco'pic Examination. — The cyst from the left ovary Avas lined by a 
ciliated Ioav columnar epithelium Avith .small ])apillary projections into the 
lumen of the cyst. The cj^st irr the right ovary Avas lirred by ciliated columnai’ 
epithelium. No papillations Avere preserrt. 

The solid tumors consisted of .spindle-shaped cells Avith single rruclei. These 
cells Avere closely packed together- excejrt for an occasional area AAdrere a large 
amount of irrtereeUular’ sirbstarree Avas preserrt. d’he cells in sorrre areas Avere 
arranged in parallel roAvs, Avhereas in other-s a mosaic pattern Avas produced. 
Mitotic figures Armre very rare, arrd blood Amssels Avere not rrumer-ous. Frozen 
sections of these tumors stained Avith sudarr III shoAved rro fat. 

The tumors oecurr-ing irr this case, namely fibroma arrd serous eystadenoma, 
are not rare. The fibroma of the oA'arj^ may be corr.sidered an urrusual but not 



BILATERAL CONCOMITANT FIBROMA AND SEROUS CYSTADENOMA 

OF THE OVARY 


Sidney M. Copland, M.D., F.A.C.S., New Orleans, La., and 
Prank C. Coleman, M.D., Des Moines, Iowa 

(From the Department of Surgery, Touro Infirmary, New Orleans, La., and the Department of 

Pathology, Mercy Hospital, Des Moines, Iowa) 

N O SATISFACTORY basis for the classification of ovarian tumors has j^et 
been established. Pfannenstiel, Goodall, Olshansen, von Franqiie, 
Waldeyer, Geist, and many others have attempted a classification, and the many 
efforts expended are mute testimonj'- that each is lacldng. The case herein re- 
ported presents an nnusual combination of ovarian tumors, a fibroma, and a 
serous eystadenoma in each ovary. A diligent search of the literature has re- 
vealed rare mention of^isuch a combination, and since the knowledge of the his- 
togenesis of ovarian tumors leaves much to be desired, it appears timelj^ to re- 
port the following case. 

Case Report 

Mrs. H. P., a 70-year-old married woman, was admitted to the service of 
Dr. Copland on Aug. 21, 1943, with a complaint of swelling of the abdomen. 

Present Illness . — About ten months previous to admission the patient noted 
that her dresses were becoming too small in the waist, yet she was not becoming 
any larger elsewhere in her body. Her stomach continued to grow larger and 
larger and she thought that if she had not changed life years ago, she might be 
pregnant. There was no pain associated with the enlargement of the abdomen, 
which now appeared to be the size of a full-term pregnancy. There were no 
gastrointestinal symptoms or swelling of the feet or ankles. There had been 
some shortness of lireath in the past three months, and the patient noticed that 
she was more comfortable on a back rest. No veins on the abdominal wall had 
become more prominent, nor had the patient developed any hemorrhoids. 

There had been no serious illnesses or previous operations. She had been 
married fifty years, had had four children, no miscarriages. She had had 
arthritis Avith the last pregnancy, and the child Avas bom AAnth “sore eyes.” 
Menopause occurred at 45 years of age. During menstrual life there AA^as no 
dj’-smenorrhea, menorrhagia, or metrorrhagia. No vaginal bleeding had oc- 
curred since menopause. The family history Avas negative for diabetes, tubercu- 
losis, malignancy, syphilis, or nervous disorders. No Avomen in the family had 
had a similar SAvelling of the abdomen. 

Physical Examination. — The patient’s blood pressure was 170/90; tem- 
perature, 98.6° F. ; respiratoiy rate, 22; pulse rate, 75. The patient Avas a Avell- 
nourished Avoman Aveighing 170 pounds, and about 5 feet 8 inches in height. 
She did not appear acutely ill or depressed. The relevant physical findings 
AA^ere: Abundant amount of grayish-Avhite hair; some mild temporal artery 
sclerosis; glasses for myopia; mouth edentulous; wears upper and loAver plates; 
chest, fcAV coarse rfiles over right base. The heart AA^as not enlarged. The ab- 
domen Avas very much enlarged AAdth rounded contour. SIdn was tense. No 
Amricosities of abdominal Avail. Mass in right side of abdomen as large as a 
Avatermelon. Vaginal examination showed a senile vaginal^ atresia. Rectal 
examination essentially negatiA’^e. Extremities, several varicosities of both 
legs but not severe; posterior, tibial, and dorsalis pedal vessels were easily 
palpable. 
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Fig. 4 . — Spindle cells in parallel rows from fibroma of right ovary (XlOO) 
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■ COPLAND ANT) COLEMAN: 

infrequent tumor and lias been recognized as the most common connective tissue 
tumor of tlie ovary. Barzilai credits it with representing 1.7 per cent to 5 per 
cent of all ovarian tumors. However, benign solid tiunors of the ovary are much 
less frequent than benign c 3 ^stic neoplasm. Bo.yd states that serous cyst ad- 
enomas form 33% per cent of c.ystie tumors of the ovaiy. Thus, this case pre- 



Pig. 1. — Ciliated columnar epithelial lining of cyst from right ovary (XlOO). 



Pig. 2. — Papillation in cyst from left ovary (XSO). 

sents a combination of the most common benign solid ovarian tumor and the most 
common benign e 3 ’stic tumor of the ovaiy, 3 ’-et this combination is most unusual. 
The age of the patient, 70 years, is not of particular significance, for ovarian 
neoplasm can occur at an 3 ^ age. Dowmes found an ovarian tumor in a 7-montli- 
old infant, and Spencer renorted ten ovarian tumors in women over SO 3 ’^ears of 
age. 



146 


AJIERICAK JOURNATj OP OBSTETRICS AND GYNECOLOGY 


References 

1. Pfaiinenstiel, .T. ; Arcli. f. Gyniik. 40: 363, 1891. 

2. Goodall, J. R.: Tumors of the Ovary, Curtis’ Obstetrics and Gynecology, St, Louis, 

1933, The C. V. Mosby Companj^, Vol. 2, p. 980. 

3. Olshausen, B.: Die Krankheiten der Ovarien, Stuttgart, 1886, Ferdinand Enke, Vol. 

2, p. 263, 

4. Franque, 0, von; In Menge-Opitz, Handbuch der Frauenhrankheiten, Wiesbaden, 191.3, 

J. F, Bergmann, p. 689. 

5. Waldeyer, H. W. G.: Arch. f. Gjmah. 1: 252, 1870. 

6. Geist, S. H.: Ovarian Tumors, New York, 1942, Paul B. Hoeber, Inc., p. 100. 

7. Barzilai, G.: Atlas of Ovarian Tumors, od, 1^ New York, 1943, Griine and Stratton, 

p. 143. 

8. Boj’-d, W.: Surgical Pathology, ed. 5, Philadelphia, 1943, W. B. Saunders & Co. 

9. Downes, W. A.: J. A. M. A. 76: 443, 1921. 

10. Spencer, H.: .1. Obst. & Gynaec. Brit. Emp, 30: 490, 1923. 

11. Ewing, J.: Neoplastic Disease, ed. 4, Philadelphia, 1940, W. B. Saunders Co., p. 21. 

12. Orthmann, E. .G.: In A. Martin, Handbuch der Krankheiten der weiblishen adnex- 

organe, Leipzig, 1899, E. Besold. 

13. Schottlaender, R.: Wien. klin. Wchnschr. 26: 1874, 1913. 

14. Pfannenstiel, J.: In Veit, Handbuch der Gynakologie, Wiesbaden, 1908, J. F. Berg- 

mann, p. 401. 

15. Kroemer, P.: In Veit, Handbuch der Gynakologie, Wiesbaden, 1908, J. F. Bergmann, 

Vol. 4, p. 301. 

16. Geist, S. H.: Ovarian Tumor.s, New York, 1942, Paul B. Hoeber, Inc. 

17; Novak, E.: Gynecologj' and Ob.stetrical Pathology, Philadelphia, W. B. Saunders & 
Co., p. 940. 


1415 Deoachat.se Street 



COPLAND AND COLEMAN: FIBROMA AND CYSTADENOMA OF OVARY 


145 


The incidence of the coexistence of multiple ovarian tumors has given rise 
to a maze of conflicting and confusing statistical studies. The best explanation 
of this fact is Ewing’s statement: "Statistical studies of multiple tumors have 
included in one category so many events of widely different signiflcance that 
no general conclusions of any value can be draAvn from them. The validity of 
assuming the existence of a general predisposition to cancer based on such 
statistical studies may be doubted.” 

This particular case represents an incidence of multi-centric growth of 
varying tumors in the same organ. It is possible that the term “multi-centric” 
is erroneous, but according to the present-daj'^ knowledge of the histogenesis 
of the ovarian flbroma and ovarian cj’^stadenoma, such usage of the term multi- 
centric appears to be proper. 

The flbroma of the ovar}”- is considered to be of stromatogenous origui, but its 
definite histogenesis is not clear. Transitions from fibromas to adenofibromas 
have been described by Orthmann, Sehottlaender, and others. Fibromas are often 
bilateral, as have been noted by Pfannenstiel, Kroemer, Geist, and others. Such 
Avas the instance in the present case: Pigs. 3 and 4 shoAv the typical dense 
bundles of spindle cells in mosaic and parallel arrangements ; thej' do not shoAv 
any evidence of mitoses or irregularity of the cells, so there is no difficulty in 
eliminating a malignant type of groAvth. 

The bilateral papillary cystadenomas Avere unilocular, the left being un- 
usually large, and the right being of usual size. The cj’^st from the left ovary 
Avas lined by a ciliated Ioav columnar epithelium Avith small papillary projec- 
tions into the lumen of the cyst. The cyst in the right ovary Avas lined by cili- 
ated columnar epithelium, but no papillations Avere present. Although serous 
cystadenomas are frequently bilateral, they are not usually seen in a Avoman of 
70 years. There Avas no evidence of malignant changes in either cyst, Geist 
states that papillary cystadenomas are frequently associated with other types of 
ovarian neoplasm, AA’^hich may occur in the same ovaiy, but are more often in 
the opposite one. He states that associated fibromas have been reported. 

There is no question that the serous c 3 ^stadenoma originates from the 
germinal epithelium of the OAmry. Novak states: “The chief evidence for this 
statement is that possible gradations can be demonstrated from simple in- 
vagination ... to the fulty formed papillaiy cystadenoma. ” The germinal 
epithelium varies greatlj’- in its inAmsiAm qualities, as is demonstrated by the 
fibroadenoma of the ovaiy. HoAvever, this type of groAvth is not to be confused 
AAuth the groAvth reported in this paper. 

A cystadenoma, as AAmU as a fibroma, may originate in a Brenner tumor, 
IMejmr shoAved that the connective tissue response maA*^ assume huge proportions 
in some of these cases, so that tumors AAmighing seAmral pounds maj’’ result. In 
the case under discussion there does not appear to be anj’- resemblance to a Bren- 
ner tumor. 

Summary 

1. A case of bilateral ovarian fibroma and serous c.A'stadenoma is reported. 

2. Although this combination of OAmrian groAvths lias been prcAuouslj' re- 
ported, according to Geist, the incidence is extremelj’’ rare. 

3. Tiiis combination of groAA^lis represents the most frequent benign solid 
ovarian tumor and the most frequent benign ej^stic ovarian tumor, 

4. Both groAAfihs assumed large proportions and occurred in an elderly 
female long after the menopause. 

5. A similar combination of groAAihs is sometimes associated A\'ith a Brenner 
tumor. 
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terior segment anthropoid and the anterior segment gyneeoid. The ischial spines 
were prominent. Position of the fetus was right occiput transverse. 

The patient developed a “running nose” on August 28. Examination 
showed a coryza with hyperemia of both tonsillar regions. Pain, was present 
over the angle of the left jaw. A firm swelling oceupied the pre- and inf ra- 
auricular area on the left, of about 3 by 5 centimeters. This had a definitety 
hard border outlining the area of the parotid gland. On this day labor was 
still described as poor, but the fetal heart was still good, being 128 beats per 
minute. Intravenous fluids were given continuously to supplement the oral 
intake which was small. 

Consultants from the Contagion Service of this hospital diagnosed this 
complication as an acute left suppurative parotitis. A purulent, white dis- 
charge was expressed from the orifice of the left Stenson’s duct, and a pouting 
of the orifice was seen. 

X-ray of the jaw at this time revealed no calcified shadows in the region 
of the left Stenson’s duct, or in the left parotid region. The temperature on 
August 28 was never above normal. On this day, a white blood count in the 
forenoon revealed 7,640 cells with 68 per cent polymorphonuclear leucocytes, 
12 per cent transitional cells, and 20 per cent lymphocytes. A repeated blood 
count that evening revealed 9,500 white cells, with 84 per cent polymorphonu- 
clear leucocytes, and 16 per cent lymphocytes. A catheterized urine specimen 
on the preceeding day (August 27) was negative. 

On the recommendation of the consultants, the patient wms started 
on 2 Gm. of sulfadiazine at once, and 1 Gm. every four hours thereafter, 
with double the amount of soda bicarbonate for each dose. Irrigations 
of the mouth with a normal saline solution, and warm applications to the outside 
of the left jaw were also used. The sulfadiazine was continued for about forty- 
eight hours. 

An attempt was made on August 28 to stimulate uterine contractions, 
which were described as poor in quality. A soapsuds enema, immediately fol- 
io-wed by 60 e.c. of castor oil was given, and in one hour the soapsuds enema was 
repeated. Six grains of quinine hydrochloride were also given. Since the pa- 
tient made little more progress, in the evening she -was also given % grain of 
morphine sulphate which gave her about five hours of sleep. After she awoke, 
the pains were very strong. One and three-fourths hours of such pains brought 
her up to full dilatation. With a low forceps, an 8-pound male infant was 
delivered after eighty-seven and one-half hours of labor. 

On the day of delivery, August 29, her temperature was 101.0° F., and the 
parotitis wms unchanged. The mass on the jaw began to decrease in size wnthin 
about twenty-four hours after delivery. Blood count done on August 31 showed 
that her white blood count was 10,000, with 70 per cent polymorphonuclear leuco- 
cytes, 5 per cent transitional forms, and 15 per cent lymphocytes. On the first 
day post partum, her temperature -was 99.8° P. Mother and baby were dis- 
charged on the ninth day post partum in good condition. No vestige of the 
parotitis was present on discharge. 

Comment 

The relationship of the parotid gland to systemic disorders has never been 
satisfactorily explained. It has long been loio-wn that parotitis occasionall.v 
occurs as a grave complication in infectious fevers. Paget® in 1886 pointed 
out that parotid bubo might appear secondarily, as a rare complication follow- 
ing operations and injuries to peMc and abdominal organs. About 101 cases 
wmre collected by him from both the literature and his experience. Parotifis 
of all kinds foIlo^ving septic abortion and puerperal infection, on the other hand, 
has been described by several observers.®* ® 


ACUTE SUPPURATIVE PAROTITIS COMPLICATING PREGNANCY 

AT TERM 


WiLLLA.M S. Goldfarb, M.S., M.D., AND Edward C. Veprovsky, M.D., 

F.A.C.S., New York, N. Y. 

(From the Department of Obstetrics, Queens General Hospital) 

P AROTITIS as a complication of pregnancy is infrequent, and the acute 
suppurative variety is very rarely described in the literature. In approx- 
imately the last forty-five years, both the Quarterly Cumulative Index to Cur- 
rent Medical Literature and the Index Medicus have listed only three articles®’ ® 
dealing with this complication in pregnancy. Two of these are in foreign jour- 
nals,®’ ® and the third is a parotitis following an induced abortion.® One of the 
two articles published aljroad® deals with a heterogenous collection of dif- 
ferent forms of parotitis (i.e., epidemic, suppurative, and parotitis relative to 
carious teeth) in eight cases of pregnancy. 

Since this complieation is described so infrequentl}’" in the literature in 
relation to pregnancy, we are reporting the ease of M. B., who was delivered on 
the Obstetrical Service of Queens General Hospital on Aug. 29, 1945. In a 
survey of the statistics of this institution, we find that from .Nov. 1, 1935, to 
Nov. 1, 1945, there were 14,517 deliveries. There was one other case of acute 
parotitis complicating pregnancy reported in this interval, and this latter case, 
on review, is apparently the epidemic variety of parotitis. So that, over a 
period of ten 3 nars in this institution, there was onlj^ one case of acute sup- 
purative parotitis in pregnanej^ It has been stressed that the prognosis is 
grave. The following is a report of a complete and uneventful recoveiy in such 
a case. 

M. B. (A-79520), a 27-year-old, white, married, primigravida, a housewife, 
was admitted Aug. 26, 1945. Past histoiy was irrelevant, except that she had 
mumps three ^mars before admission. Antepartum course Avas essentially un- 
comifiieated. Last menstnial period was Nov. 15, 1944; expected date of con- 
finement, Aug. 22, 1945. The Ifiood Wassennanii done in the antepartum clinic 
on May 31, 1945, was negative. Labor pains had begun at 6 :00 p.ji. on Aug. 25. 
On admission, “pains” Avere coming about CA’-eiy fifteen minutes. Bag of Ava- 
ters was intact. 

Examination on admission revealed a moderatel.v Avell-developed and Avell- 
nourished, AA’hite Avoman AA’eighing about 120 ])ounds and in no distress. 

The tonsillar fossae Avere Ijoth slightly’- injected. The nostrils Avere neg- 
ative. Facies AA’^as normal and sA^mmetrieal. Blood pressure Avas 135/80. The 
fundus Avas 2^ cm. beloAv the xiphoid process. Fetus AA’as estimated to be about 
7 pounds. Position of fetvis Avas belieA’^ed to be right occipitoposterior. Petal 
heart Avas 148 beats per minute in the right loAver quadrant. 

On rectal examination, the eeiwix Avas 2 cm. dilated and thick. The head 
Avas three fingers above the spines. 

The temperature Avas normal. Urinatysis on August 26 AA’as negative. 
Hemoglobin at this time A\’as ten grams. Xline test on Augmst 29 AA’as negative. 
Patient Avas blood type 0 and Rh positwe. 

The uterine contractions AA'ere of desultoiy t.A’pe on August 26. On August 
27, the contractions AA’ere recorded as occurring eveiy five muiutes, but the head 
Avas still xmengaged. After fortj^-three hours of such progress, x-ray pelAnmefiy 
Avas done, and shoAved a moderate-sized asymmetrical pelvic inlet Avith the pos- 
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ENTEROUTERINE FISTULA 

With a Review of the Literature and Report of an Unusual Case’ 
Stuart Z. Hawkiss, M.D.,® Nkwauk, N. J. 

(From the Surgi^l Service, AAF Jtegional Station Hospital, Mitchel Field) 

T he reported occurrence of fistulous openings between the liowel and the 
uterus is very uncommon. In 1933 Danfortli and Case collected 58 cases 
appearing in the literature for the past two hundred years. Since then an ad- 
ditional 20 cases have been reported. All of these 20 do not appear with full 
information, so that complete statistical summarization is not possible. Some 
are only mentioned in articles and are apparently cited from pei'sonal com- 
munications, or they are referred to in the discussion of the paper. Tereehoff, 
in reporting a case, mentions .seven additional cases which he knew to exist 
without including the full data on them. 

Method of Production . — Le Jemtel in 1909 predicated three causes. The 
first is either traumatic or spontaneous rupture of the gravid uterus with a loop 
of intestine entering the tear; the bowel is pinched with .subsequent necrosis 
and fistula formation. Peritonitis with abscess formation is a second cause, 
when the abscess ruptures into the bowel and the utenis simultaneously. The 
third cause, carcinoma, usually of the bodj’- of the uterus, occurs when the malig- 
nant tissue undergoes ulceration and necrosis with the development of a fi.stula 
between it and any loop of large or small bowel which becomes adherent. . Jlorc 
recent reports mention a fourth cause : as the result of faulty teclmique during 
uterine curettement. The fistula results from the puncture of the uterine wall 
with concomitant injury of the bowel. Of the total cases, 42 followed obstetric 
injuries, 16 were the result of inflammatory processes, 9 were caused by car- 
cinoma, and 11 followed uterine curettement. 

Some fistulas developed from unusual pathology. Dwyer reported a woman 
with spontaneous rupture of tire uterus at six months’ gestation vdth a fistula be- 
tween it and the small intestine due to pre.ssure of the fetal cranial bones. The 
fetus was finally extracted thirteen months after the onset of pregnancy. Schmid 
reported a fistula between tlie uterus and the large and small intestine caused 
by sigmoidal cancer. This was the only instance of the nine mentioned in Avhicli 
the carcinoma did not originate in the body of the uterus. Naremoff, as quoted 
by Tereehotf, treated a case caused by ulcerative colitis of the large bowel. 

Location of the Fistulu . — In many of the reports the location of 1 he_ bowel 
opening was not mentioned, while in some the exact site of the communication 
could not be determined. Of those allondng analysis, in eigliteen the fistulous 
tract was between the small intestine and, the utems, and in seventeen between 
the large bowel and the uterus. In three instances both large and small bowel 
had communications witli the uterus. Neugebauer reported two cases of fistula 
between the stomach and the uterus. 

Treatment . — Crossen and Ci’osseu slate: “intestinouterine fistula is so 
rare that generalization is not po.ssible.” Tliey feel that whether the fistulous 
tract is connected with the uterus, vagina, or bladder, it is best handled by aD- 
dominal section with mobilization and separate clo.sure of the bowel wall. They 
also believe that in cases of small fecal leakage plenty of time .should be giye^ 
for scar tissue contraction to close the fistula spontaneously before subjecting 
the patient to the hazards of operation. 

•Formerly Ul. Col., M.C. and ChleC of Surgical Service. At present on Inactive staW- 

150 



GOLDFARB AND VEPROVSKY : PAROTITIS COMPLICATING PREGNANCY 149 


It appears, from the reports of cases of postsurgical and obstetric parotitis, 
that the etiology of acute suppurative parotitis might be found in two sources,® 
local or general. The first source of infection probably enters the gland via 
Stenson’s duct. From a review of other cases of parotid gland involvement, 
it is apparent that the oral cavity has a very important part in the formation 
of parotid bubo. A large number of different organisms are known to inhabit 
the mouth, and under normal circumstances they are harmless. The patient’s 
local resistance may be lowered, or the oral tissues may be traumatized, as from 
too vigorous swabbing of the mouth, or by the drjdng effect of an anesthetic, 
or by blood loss, or the depletion of body water, either from limited fluid intake 
or vomiting. Under such circumstances, otherwise innocuous bacteria might 
be conceived as invading the parotid through the duct of Stenson. There might 
also be a direct extension of infection from any area adjacent to the gland, as 
the ears or teeth. 

The second source is believed to be a metastatic process, in which bac- 
teria are conveyed to the parotid from another more distantly located organ, by 
the blood or lymph. Anatomically considering this explanation, it is to be 
noted that the parotid is the only one of the three salivary glands which con- 
tains lymph nodes. A slowing of the blood or lymphatic streams at the parotid, 
especially if the resistance of the patient is lowered by a debilitating condition, 
may produce a sufficient number of organisms to overcome the resistance of this 
tissue. f 

The most commonly found offending organism in acute suppurative paro- 
titis is Staphylococcus aureus hemolyticus. This organism is one of the in- 
habitants of the nasopharynx. Streptococcus viridans is the second most im- 
portant cause, but in contrast to the Staph, aur'eus, which causes the acute 
parotitis, the Strep, viridans produces the recurrent form of parotitis. Pneu- 
mococci, the third most commonly found organism, may cause either type of 
disease. Odium albicans and Bacillus coli are some of the bacteria which are less 
frequently found. 

Treatment. — Prophylactic tlierapy is the best. Good hygiene, especially 
oral hygiene, and more attention to the fluid intake of the patients should be 
carefully observed. In those cases where no fluctuation has taken place, con- 
servative therapy is used. This consists of hot boric acid applications, irradia- 
tion, irrigations of the mouth, and sulfonamides. It is felt that ® in se- 

vere cases, incision and drainage should be done as early as possible. It is not 
\vise to wait until frank fluctuation occurs before doing an incision and drain- 
age, as necrosis and gangrene may appear before the fluctuation can be noted 
through the dense parotid fascia.® 

Indebtedness for assistance is due to Dr. E, A. Fleming, Dr. Alexander Gross, and Dr. 
Arthur A. Goldfarb. 
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to a mass which involved the rectosigmoid. As would he expected, there was no 
further discharge through the cervix or from the rectum, hut the abscess drain- 
age wound continued to drain fecal pus in small amounts intermittently. The 
patient was ambulatory. She gained fifteen pounds in weight. 

Laparotomy was then performed to repair the fistulous tract. On explora- 
tion the uterus was found drawn to the left and adherent to the left adnexal 
mass. The only structures easily recognizalile were a piece of omentum and a 
loop of ileum three feet from the ileocecal valve which was adherent. Continu- 
ing into what was the sigmoid colon. Tlie extent and size of the other pelvic or- 
gans could not he immediately determined. The mass Avhich measured about 10 
cm. in diameter was attached to the abdominal wall in the area of the previous 
drainage. The omentum and the small liowel, which was adherent in two places 
forming a U-shaped loop, were separated. Thickening of the proximal ileum 
indicated the presence of chronic partial intestinal obstruction. After separa- 
tion of the ileum several small areas of denuded serosa were inverted. The 
right tube and ovary which were thickened and chronically inflamed could next 
be identified deep in the pelvis. The bod 3 ’- of the uterus was separated from the 
mass. The sigmoid colon proximal and distal to the area of involvement was 
identified. In dissecting the sigmoid free, the fistulous opening between it and 
the adnexal mass was found. At this point the diameter of the sigmoid was 
constricted to a caliber of one-eighth normal size. Final separation of the tubo- 
ovarian mass from all surrounding structures was accomplished by freeing it 
from the anterior abdominal wall. It was removed after cutting the tube at its 
uterine attachment and ligating the infundibulopelvic ligament. The left broad 
ligament and the drainage hole in the abdominal wall were peritonealized. The 
cicatrized portion of the sigmoid colon was excised and an end-to-end an- 
astomosis performed. 

At operation it was impossible to be sure whether the sigmoidouterine 
fistula occurred because of inflammation arising in the left tube or ovary, or be- 
cause of some inflammatory reaction originating in the sigmoid. The sigmoid 
was so involved in the infectious mass that its lumen had been almost completely 
obliterated where it was adherent. No diverticuli were seen in the rest of the 
descending colon and none was reported in the specimen submitted to the lab- 
oratory. Pathologic report of tissue removed showed chronic suppurative sal- 
pingitis and abscess formation of the left ovary. Section of the specimen re- 
vealed the appearance of ovary with scattered and numerous infected cysts. 
Microscopic sections of the largest cyst showed a scant amount of fiormo- 
purulent content. The thick lining consisted of granulation tissue denselj 
infiltrated with lymphocytes, poljunorphonuclear leucocytes, and plasma cells. 

The patient made an uneventful recovery. The area from which the tubo- 
ovarian mass had been removed drained purulent material for about ten days 
through the old left lower quadrant drainage wound. A barium enema three 
weeks post operative showed colonic continuity well re-established, with only 
slight narrowing of the bowel lumen. The spur of the transverse colostomy 
therefore crushed with a Devine colostomy clamp. The bowel mucosa was sub- 
sequently dissected free from the skin and inverted to allow closure of the skm. 

Comment 

Repeated attempts by different medical officers were made to obtain a his- 
tory of instrumentation, but to no avail. The etiology was important not only 
from pathologic interest, but also in determining procedures to be instituted m 
producing a cure. It is believed that this patient had a chronic salpingitis vutn 
a cystic ovary on the left side. The ovarian cyst became inflamed wth tne 
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Graves, in liis textliook, states that complicated fistulous tracts beween 
the viscera are sometimes created through the medium of pus tubes or infected 
ovarian cysts. No instances, however, of a communication produced in this 
manner were found. The following ease history is an example of a fistula re- 
sulting from this cause. 

Case Report 

A 22-year-old vdiite woman, a memlier of the WASP, became ill in Novem- 
ber, 1944, experiencing severe abdominal pains, especially in the left lower 
quadrant. They were accompanied by moderate fever and malaise. Several weeks 
later, while at home on leave, she consulted a local phj'-sician who stated that 
she had a pelvic mass on the left side which should be operated upon. She did 
not accept his advice but returned to her duty station. A few days later she 
began to pass feces through the vagina. Since this occurred she had had no 
bowel movements through the rectum. She felt feverish, with the pain in the 
lower abdomen continuing. The menstrual periods had been regular j the last 
period occurred on Novemlier 15. She did not believe she was pi’egnant; she 
denied all suggestions of instrumentation. 

Past histoiy revealed an uncomplicated appendectomy in 1938. She had 
been married four years, and had had one child in 1941. The delivery was nor- 
mal; no instruments were used. There had been no other pregnancies. For 
the past six or eight months she had noticed mild intennittent pain in the lower 
abdomen. The pain came in brief attacks, lasting several hours, especially after 
exercise. She also complained of mild chronic constipation. 

On reporting to the hospital, a diagnosis of enterouterine fistula was made, 
and she was transferred to this hospital. Physical examination showed that 
she was acutely ill with marked dehydration and a high fever. With a speculum 
in the vagina a hemopuinlent discharge was seen exuding from the cervix. A 
mass was felt in the left fornix contiguous with the uterus. The presence of a 
fistulous tract between the bowel and the uterus was proved by instilling water 
into the rectum and observing it as it returned through the cervix. The com- 
munication was thought to be high, inasmuch as four to six ounces of water had 
to be instilled in the rectum before any return flow occurred. No barium or 
other radiopaque substance was injected to delineate the tract because the pa- 
tient was acutely ill. For several days whole blood, intravenous fluids, and 
nutritional supplements were administered; the mass was then drained through 
a left lower quadrant muscle-splitting incision. Pour to five ounces of foul 
pus were obtained, which was found to be Streptococcus virkJaus of the coli- 
aerogenes group. 

Po.stoperatively the patient had several attack of nausea with recurrent 
vomiting and abdominal distention necessitating tube suction drainage. Her 
temperature remained fairly normal, with several intermittent spiking eleva- 
tions. Bowel movements through the rectum were resumed two weeks after 
drainage of the abscess. There was not complete drainage of the abscess, how- 
ever, as evidenced ly occasional temperature elevations and palpable enlarge- 
ment of the left-sided mass. The incision was explored several times under 
])entothal anesthesia to re-establish di'ainage. 

Therapj^ for the next several months consisted of frequent transfusions, 
vitamin supplements, and a high caloric diet. During this time the patient im- 
proved tremendously. Fecal drainage from the cervix continued, as Avell 
as passage of stools from the rectum. Because the fistula did not heal spon- 
taneou-sly, a Devine transverse colostomy was performed. Another reason was 
to defunetionalize the bowel prior to repair of the existing fistula. Exploration 
during this operation revealed that no exact delineation of the pehde organs 
could be determined, except that the utenis was pulled to the left and adherent 



ABDOMINAL WALL FIBROMA (URACHAL?) SIMULATING 

OVARIAN CYSTOMA 


C. E. McLennan, M.D., Ph.D., and E. U. Holmstrom, M.D., 

Salt Lake City, Utai-i 

(From ihc Department of Ohstetricn and Gynecology, University of Utah School of Medicine 

and the Salt Zalce County General Hospital) 

T he case described below is of interest from at least two aspects: (1) the 
confusion in preoperative diagnosis, and (2) the comparative rarity of the 
neoplasm in question. While there would seem to be no doubt that the re- 
moved tumor was a degenerating fibroma, we cannot, of course, be certain of 
its urachal origin because the mass had grown to a size which seriously dis- 
torted the normal anatomy of its site. Fibromas and filjromyomas of this 
region have been reported as urachal tumors by Begg (1931), and the normal 
anatomy of the urachus and its associated fasciae has l3een described recently 
by Hammond, Yglesias, and Davis. An extensive survey of neoplasms of the 
anterior abdominal wall by Pack and Ehrlich in 1944 (Memorial Hospital, 
New York) indicated that 55 per cent of tumefactions of all kinds in that area 
were benigm tumors, and that 9 per cent of the latter were fibromas. No men- 
tion is .made, however, of the possible urachal origin of any of the fibromas. 

Case Report 

A. N., Hospital No. 4176, a SO-j’-ear-old white woman, was admitted on 
Peb. 15, 1945, with complaints of lower abdominal pain and vaginal bleeding. 
The last menstrual bleeding had begun on Julj’ 3, 1944. Having had fifteen 
previous pregnancies, the patient assumed in August that she was again preg- 
nant. In October she believed she felt fetal movements, and these continued 
up to the time of hospitalization. In November she experienced five days of 
intennittent vaginal bleeding and was treated by a private physician for 
“threatened abortion.” The same physician followed her as a prenatal pa- 
tient until the onset of bleeding on the day of admission, and then referred her 
to the hospital with a presiunptive diagnosis of “placenta previa.” The vagina 
bleeding was not excessive, but it was accompanied by cramplike abdominal 
pains at intervals of twenty minutes, and these the patient interpi’eted a.s 
“labor.” 

Physical examination revealed a 98-pound woman with blood pressure ol 
160/104, systolic murmur at the apex of the heart, moderate generalized dis- 
tention of the abdomen, and a tjonpanitic percussion note over the upper half- 
No fetal heart sounds were audible. Extending 12 cm. above the sjunphysis 
pubis was a semisolid, somewhat mobile mass which seemed to contract when 
palpated. There wms a small amount of old blood in the vagina and there was 
further blood exuding from the external cervical os. The cer^dx was hyper- 
trophied and exhibited cemdeitis and erosion. Anterior and superior to the 
cerrix there ‘was a mobile cystic mass, estimated to be 14 cm. in diameter, ana 
a uterus of normal size laj^ pasterior to the cystic mass. A probe was inserfeci 
into the uterine cavity to a depth of 3 inches. The adnexal areas and rectum 
■were normal to palpation. The immediate diagnostic impression was : peduncu- 
lated ovarian cy.stoma, no evidence of pregnancy. 

Further study showed normal urine, hemoglobin 12 Gm. per 100 c.c., leuco- 
cyte count 9,500 per cu. mm., normal thoracic roentgenogram, and norma 
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formation of an abscess which ruptured into the cavity of the uterus and into 
the bowel. The point of rupture into the cavity of the uterus must have been 
through the lumen of the tube, inasmuch as no other communication mth the 
body of the uterus could be demonstrated. 
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day of menstruation; there were cj^stic follicles in tlie ovaries, and the ceivix 
showed chronic cervicitis ^vith erosion. 

Conclusion . — Degenerating fibroma of tlie anterior abdominal wall, es- 
sentially normal uterus (menstruating), and multiple ovarian follicular cysts. 

Summary 

A lower abdominal mass in a 50-year-old woman, para xv, was first mistaken 
for a pregnant uterus, later assumed to be an ovarian cystoma, and finally at 
operation demonstrated to be a degenerating fibroma of the anterior abdominal 
Avail. 
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cystogram. X-ray examination of the abdomen showed no evidence of preg- 
nancy nor any calcification within the tumor mass. 

On the third hospital day exploratory laparotomy, under spinal anes- 
thesia, revealed an extraperitoneal tumor lying just anterior to the parietal 
peritoneum and immediately superior to the apex of the urinaiy bladder. The 
irregular semi-solid mass measured 15 by 14 by 12 cm. and was quite easily 
shelled out intact, although it had a fibrous pedicle superiorly which ran toward 
the umbilicus, but graduallj’ lost its identity in the surrounding connective 
tissue (see Pig. 1). There was no direct connection between the surface of the 
tumor and the wall of the bladder. Because of the patient’s age and the un- 
certainty as to the cause of her uterine bleeding, total iiystereetomy and bilateral 
salpingo-oophoreetomy were performed prior to closing the abdominal wall. The 
subsequent course was uneventful and the patient left the hospital on the 
eleventh postoperative day. She was examined eight months after the opera- 
tion and there was no evidence of recurrence of the tumor. 



Fig. 1. — At left, tbe fibroma; at right, uterus (opened anteriorly) -with attached tubes and 

ovaries. 


The gross specimen was an encapsulated mass measuring 15 cm. in great- 
est diameter, irregularly rounded with secondaiy projections from its surface. 
Sections through the mass disclosed large areas of whitish semi-solid gelatinous 
tumor and multiple cystic spaces, two of the latter being cjuite large (4 by 
5 cm.). The cavities contained odorless, yellow, slightly mucoid fiuid which 
coagulated upon standing. Uterus, tubes, and ovaries Avere grossly normal 
aside from the enlarged cervix and a small iih^-siologic e,y.st in each ovaiy. 
Multiple microscopic sections through the tumor shoAved masses of well- 
differentiated connective tissue cells, large areas of edema and some hyaliniza- 
tion. The endometrium showed changes characteidstie of the second or third 
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Fig. 1. — Cross section of uterus showing site of lipoma. 



Fig. 2. — ^Photomicrograph of .section of lipoma (X25). 



PRIMAEY LIPOMA OF UTERUS 


Walter J. Reich, M.D., P.A.C.S., and ]\Iitchell J. Nechtow, M.D., 

Chicago, III. 

(From Tlw Department of Gynecology of the CooTc County Hospital, The Cook County Graduate 
School of Medicine, and the Helctoen Institute for Medical Research) 

t 

B ecause tMs condition is extremely rare, and because it simulated a de- 
generating fibroid or a possible associated intrauterine pregnancy, we felt 
this case worthy of report. 

In 1899 Briining published for the first time a case of intramural lipoma 
of the uterus. Walkoff, in 1901, described in the Geiinan literature a case of 
sarcomatous degeneration of a uterine lipoma. In a review of the literature, 
D. P. Hall^ quotes Ellis of London and Gault of Vienna, who analyzed 7,000 
uterine neoplasms and found only four cases; two were fibrolipomas and two 
were small lipomas. P. B. Lund,^ in his report, states that “they occur almost 
always in women over 60 years of age.” 

However, our own ease report deals with a woman who was only 39 years 
of age. 

Ritter and Stringer^ reported a case of lipoma of the uterus in a patient 
55 years of age. 

A. J. Peterson,^ in his review of mixed tumors of the uterus, lists a number 
of fatty tumors of the uterus which appeared in world literature ranging from 
the years 1816 to 1921, and onlj’- twenty-six lipomas are recorded. 

The exact origin and pathogenesis of the uterine lipoma remains a moot 
problem. The rarity of the lipomas in the uterine wall may be ascribed to the 
lack of fatty cells in the muscle wall. Knox of Harvard, according to Ritter and 
Stringer, believes that the lipomas originate from embryonic cell rests, while 
Briining believes that they are the transformation of the muscle fiber into fat. 
Others think that the fat cells around the blood vessels of the uterine wall may 
be the source of the lipoma. A. J. Peterson, whose histopathologic report 
scrutinizes every tumor carefully and fully, believes that grossly a tumor may 
appear like a lipoma, but that microscopic sections may reveal other tissue mixed 
with the predominating tissue. 

Case Report 

B. 0. (4518072), a 39-year-old Negro woman, gravida i, para i, was ad- 
mitted to the Cook County Hospital with a history of a progressively enlarging 
abdominal tumor. She also complained of menorrhagia. 

Physical examination revealed a woman who was not acutely ill. Her blood 
pressure was 150/90; temperature, 98.6° P.; pulse, 80. 

The essential findings Avere those of a large abdominal mass the size of an 
eight months’ pregnancy. It Avas firm and fixed. 

Pelvic examination revealed no gross external genital abnormalities. The 
cervix Avas wedged against the symphysis pubis. The abdominal mass also filled 
the entire pelvis. Some areas of the mass felt quite soft, resembling a degen- 
erating fibroid or a concomitant pregnancy. 

A diagnosis of uterine fibromyoma Avas made preop eratively. 

Laboratory Lata. — The urine Avas negative; hemoglobin, 80 per cent; red 
blood count, 4,100,000; Avhite blood count, 6,350. X-ray plate shoAA’^ed no fetal 
parts or other shadows. 
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ABDOMINAL PREGNANCY WITH PLACENTA ATTACHED 

TO THE SPLEEN- 

David H. Kushner, M.D., F.A.C.S., and F. A. Dobrzynski, M.D., 

Washington, D. C. 

(From the Colmnhia, Hospital) 

A bdominal pregnancy at term is no longer a clinical rarity. Cornell and 
Lash reviewed the literature in 1933 and found tliat the maternal mortality 
was 14.3 per cent and the total infant mortality was 67.3 per cent. Only 35 
per cent were diagnosed correctly before operation. 

A review of the literature reveals no case in which the placenta was at- 
tached to the spleen in its entirety and it is for this reason that this case is being 
reported. 

Mrs. S. G., a 35-year-old white married woman was referred to one of us 
(D. H. K.) on Sept. 6, 1944. Her last menstrual period began on June 6, 1944, 
and her estimated date of confinement was March 13, 1945. This was her third 
pregnancy. Both previous pregnancies were terminated by normal deliveries, 
in 1932 and 1935. Menstruation started at the age of thirteen, lasted five days, 
occurred regularly every twenty-eight days, and was painless. 

She presented the following history : There was a bloody discharge for a 
two- or three-hour period three weelrs after her last period in June. Dunng 
July and August she “felt faint” most of the time, but more so toward evening. 
There was usually a feeling of pressure on the bladder and pain in the lower 
abdomen which was relieved by enemas. _ 

About the middle of July she felt a severe pain in the left side, which 
spread over the entire abdomen, to the back, chest, and shoulders. She ivas 
unable to urinate or defecate, and laxatives had no effect. Enemas could not 
be taken because “the water refused to go in beyond a certain place.” She had 
to be catheterized and this decreased the pain. 

She was in bed for two weeks with the above complaints, taking codeine 
and “other drugs” daily. Urination and defecation were painful with tenesmus. 
She fainted frequently, especially when the bladder became full. 

The backache was present all the time, more so on the left side. 
sensation “as though the urine did not flow freely Horn the left kidney.” There 
was also a constant ache in the left lowmr extremity, as well as occasional spot- 
fing. _ . , , 

Physical examination revealed no abnormalities except a mass in the ngni 
adnexal region. The uterus wms enlarged to the size of a three months’ preg- 
nancy. Pelvic measurements were within normal limits. . 

Laboratory Findings . — Friedman te.st was positive and her blood was R*' 
positive. AVassermann test and urinalysis Avere negative. Basal metabolic rate 
Avas plus 2 per cent ; hemoglobin, 65 per cent ; red Wood cells, 3,340,000 ; white 
blood cells, 9,950, Avith 63 per cent polymorphonuclear leucocytes, 32 per cent 
lymphocytes, and 5 per cent eosinophiles. 

Weight on the first visit Avas 130 pounds, and during the first three montns 
she gained 8 pounds, but this gain Avas lo.st during the last six Aveeks.^ Blood 
pressure ranged between 112/70 and 120/80. On tAvo occasions she fainted m 
the office, but Avas able to go home alone. The fetal heart Avas heard until r co. 
12, 1945. X-ray on Feb. 14, 1945, revealed the folloAAung : 

•Presented at a meeting of the AVashington Gynecological Society, Novomber 24, 
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On McTy 5, 1945, three days after the admission to the hospital, she was 
operated upon.. When the peritoneal cavity was entered, a large multinodular 
fibroid uterus was noted. Ilowevcr, one of those large nodes felt very soft on 
gross palpation. A supracervical hysterectomy and bilateral salpingo-oophorec- 
tomy was done. The patient made an uneventful recoverj’- and left the hospital 
twelve days later. 

Pathological Peport, — ^j\rultiple uterine fibromyomas. One intramural en- 
capsulated large lemon-sized node on cut surface appeared yellow and soft. 
i\Iicroscopic section revealed unifonn areas of enca])sulatcd fat; no mixture of 
muscle libel's. 

Diagnosis . — ^Lipoma of uterus. 


Summary 

In a review of the literature it appeal's that during the last twenty-five years 
only four cases of uterine lipoma are recorded. Ueview of literature b}’^ A. J. 
Petei'son revealed only 26 lipomas on record from 1816 to 1921, 

Although the lipoma, as such, is of no great importance, it is interesting 
from the didactic and histopathologic ])icture; and, clinically, its softness re- 
sembles a degeneration of a fibroid or a ])ossible a.ssociated pregnanejL 
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INFREQUENCY OP CARCINOMA OP THE UTERINE CERVIX AMONG 

JEWISH WOMEN 


Jerome V. Treusch, M.D., Arthur B, Hunt, M.D., and 
A. Ashley Rousuck, M.D., Rochester, ]\Iinn. 

T hat carcinoma of the uterine cervix occurs with striking infrequency in 
Jewish women, has been brought forth previously in several statistical 
studies and reports^’® 

In a recent analysis of 568 consecutive cases of carcinoma of the cervix 
encountered at the Mayo Clinic in the years 1938 to 1942, inclusive, and in 
which the diagnosis was proved at biops}'-, it was found in 566 instances that 
the expressed religious preference of tlie patient was specifically given as other 
than Jewish. The religious preference was taken to be equivalent to what 
sometimes is designated as race. In not a single instance Avas the religions 
preference stated as Ijeing Jewish. There were t\vo instances in Avhich it was 
impossible to classify the patient definitely as Jewnsh or non- Jewish since, the 
religious preference was given b}”- the patient as “none, or no preference.!.’ 

In a small number of the 566 eases, in which it would have l)een other- 
mse impossible to be sure, it w^as by the cooperation of the referring physician 
that it became definitely possible to classify tlie patient as non-Jewish; in the 
twm doubtful instances mentioned, the referring physician w^as unable to help in 
definitely determining wdiether the patient w^as Jewish or non-Jewlsh. How- 
ever, it can be definitely stated that in neither instance did it appear at all 
likelj’" from the other available data that either of these two patients was Je^vish. 
The impressive fact stands out that even if the tw'o patients had been proved 
to have been Jewish, still the low incidence of Jewish women among patients 
with carcinoma of the uterine cervix would have been strikingly corroborated 
by this study. The estimated Jew^ish registration by per cent of total at the 
Clinic is approximately 7 to 8 per cent; the per cent of Jewish persons in the 
total popirlation of the United States, as given in the World Almanac for ISIS; 
is about 4 per cent. 

It is quite possible that one or more Jewish women of Christian, religion 
have been encountered in this series without our knowing that they w^ere Jewish, 
since it is estimated that about 4 per cent of the Jewish population, or 200,000, 
are Christians. 

On the basis of the 7 per cent mentioned in a preceding paragraph, one 
w^ould have expected to find approximately forty Jewish women in our senes; 
actually, as has been shown, there w-ere no Avomen in the group wlio w^ere known 
to be Jewish and only rivo instances in Avhich the religious and racial status ot 
the patient wns in doubt. 
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Roentgen Findings . — Examination of the abdomen in the anteroposterior, 
oblique, and lateral positions revealed, a fetus of about eight months’ gesta- 
tion in the left occipitoanterior position. The entire fetus did not give a normal 
tone; it ..was doubled upon itself somewhat, although the head did not present 
the Spaulding sign. Nevertheless, it was our 1)elief that the fetus was non- 
viable. 

The patient was admitted to Columbia Hospital on April 9, 1945, for a 
laparotomy on April 10, 1945. Under avertin and ethjdene anesthesia, a mid- 
line suprapubic incision was made. Upon entering the peritoneal cavity, thin, 
dark, chocolate colored fluid and old blood escaped. A macerated fetus was ex- 
tracted. The placenta was attached in its entirety to the spleen which was en- 
larged about four times its normal size and extended about six centimeters be- 
low the left costal margin. The placenta was removed very easily. The wall 
of the pregnancy was anterior to and covered all of the pelvic and abdominal 
viscera except for the spleen. 

Pathologic Report . — The body was that of a badly macerated fetus vdtli- 
out genitals, 15^ inches in length. The legs were badly deformed and ex- 
tremely short, measuring only 31^ inches in length. The feet were of normal 
length but very fiat. The anus was not perforated. All the abdominal struc- 
tures were in a thin-walled membranous sac approximate!}'- 4 by 4 inches -with- 
out apparent skin. The cord was 6% inches long, and there was apparently 
no umbilicus. The placenta was 6^ by 4 by 2 inches. 

The patient made an uneventful recovery, being discharged on the eleventh 
postoperative day. The highest temperature was 102° F. the night of the op- 
eration. 

The first postoperative visit was on May 11, 1945, at which time the patient 
weighed 115 pounds, her temperature was 101° P. and a hard mass could be 
felt 2 cm, above the umbilicus. On pelvic examination, this mass was ap- 
parently attached to tlie uterus. The spleen was only slightly enlarged. On 
June 1, 1945, the mass was smaller and the temperature was 99.4°. On July 2, 
1945, the mass was the size of a grapefruit. The patient was afebrile. On 
September 11, 1945, the mass Avas of the same size, patient had no fever, she 
weighed 120^^ pounds and Avas able to go back to work. Menses had returned 
normally. 

Summary 

A case of abdominal pregnancy AA'ith tlie placenta attached in its entirety 
to the spleen is reported. The fetus AA'as abnomial and macerated. The mother 
made an uneventful recoveiy. 

900 Seventeenth Street N.-W. 



WINGED STEM PESSARY TO CORRECT STENOSIS OF CERVIX 

J. Craig Potter, M.D., Rochester, N. Y. 

(From the Department of Obstetrics and Gynecology of the University of Bochester 

School of Medicine amd Dentistry) 

S tenosis of the external OS uteri is occasionally met in sterility cases. This 
usually is the result of previous cauterization, but sometimes appears con- 
genital. A probe will not pass the stenosis and, because of faulty drainage, the 
secretions become changed to the point that sperm will not progress through the 
canal. 
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Various surgical procedures have been employed to overcome this difficulty) 
the simplest being posterior discission and the glass stem pessaiy. The cutting 
operation leaves a mutilated cervix, and the failures of the stem pessary gave 
me the idea of placing a ^ving on opposite sides of the cervical end of the stem. 

164 



MULTIPLE PEEGNANOY WITH EAELY ABOETION OF ONE FETUS 


Edwin M. Butler, M.D., Centreville, Miss., and Virginia Howard, M.D.,* 

Jackson, Miss. 

D E LEE’^ mentions that in dicliorionie or double-oviini twins, one fetus may 
die and be expelled, with the other going normally to term. 

On Nov. 30, 1944, one of us (E. M. B.) was called to attend a Amung 
primipara who bad undergone an abortion. By an examination of the products 
of conception, an embryo measuring approximately 6 cm. was identified. Vag- 
inal examinations foui* weeks and again seven weeks later revealed a persistent 
enlargement of the uterus, first aliout the size of an orange, and later about the 
size of a grapefruit. 

Nine weeks after tlie abortion occurred it was possible to identify positively 
fetal heart sounds and to recognize an enlargement of the uterus to about that 
of a four and one-half months’ pregnancy. Tlie ease continued through a nor- 
mal pregnancy to delivery on June 27, 1945, of a normal, full-term 7-pound 
male infant. 

Apparently this is an instance of a multiple dichorionic pregnancy, in which 
one embryo was lost bj* abortion while the other progressed normally to term. 
Hirst^ points out that many multiple pregnancy miscarriages occur' but are 
overlooked. 

In an analysis of 573 cases of twin pregnancy lij" Guttmacher® on the Johns 
Hopkins Hospital Service, no reference to such an occurrence is made. Simi- 
larlj’’, Hirst’s study of 305 twin pregnancies omits the details on any similar 
instance. If, however, the dead fetus is retained instead of being expelled early 
in pregnancy, the familiar fetus papyraceus results, and tliis is more frequently 
the subject of case reports. 

Closer observation and more detailed histories on obstetric patients would 
lead to a more frequent recognition of early miscarriages in multiple preg- 
nancies. DeLee mentions . a specific case : ‘ ‘ The senior author delivered a 

woman at term of twins, and she stated that five months previously she had had 
an abortion of four months.” No doubt in the memories of many practitioners 
such an occasional history can be recalled. Case imports, however, are not 
numerous in medical literature. 
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PregTiancy; Physiology, Diagnosis, Etc. 

Lund, Curtis J.: Nutrition in Pregnancy, .T. A. M. A. 128: 344, 1945. 

The author reviews the essential dietary needs during pregnancy. He feels that for 
optimal supply the daily diet should consist of one generous serving of meat including 
liver weekly, one quart of milk, an ounce of butter, one fresh vegetable, one green leafy 
vegetable, and one other cooked vegetable, generous amounts of citrus fruits or their 
equivalent, an egg, and whole grain cereal or enriched bread. The average pregnant woman 
requires about 2,500 calories per day during pregnancy. For purposes of weight reduction, 
the diet may be limited to 2,000 calories or less, and minerals and vitamins may be supple- 
mented. The diet should be ample in protein. There is no need for supplements in calcium 
if the patient gets one and one-half grams of native calcium daily. A daily intake of 15 
mg. of iron will produce a positive balance in most cases, and in cases of iron deficiency 
15 grains of ferrous iron daily will sutBco. Most iron deficiency anemias occur in the last 
trimester of pregnancy. Plasma levels of vitamin A tend to decrease during pregnancy. 
Adequate amounts of the B complex can be supplied by diet alone. It is not necessary to 
give additional amounts of vitamins C and E during pregnancy. Complications of preg- 
nancy probably exert a greater influence on nutrition than does nutrition on them. Such 
conditions as hyperemesis gravidarum, pyelitis of pregnancy, puerperal infection, and other 
acute and chronic infections may produce nutritional deficiencies. 

WiiAiAit Berman. 

Odell, Lt. Lester D., and Mengert, Wm. F.: The Overweight Obstetric Patient, J. A. 1^1. -A. 

128; 78, 1945. 

The authors found G41 cases of obese women (weighing 200 pounds or more at or 
before birth of a potentially viable baby}. The incidence of obe.se women was 3.85 per 
cent, and the incidence of deliveries among obese Avomen was 4.57 per cent. Fourteen sets 
of twins were^'encoiintered, which is somcAvhat higher than the normal incidence of twin- 
ning. Toxemia of pregnancy was noted in 31.4 per cent of the cases, and the next most 
frequent finding was glycosuria. These women tend to be relatively young and fertile, bo 
unusual jiresentation Avas noted in these AA'onien. Prolonged labor (30 or more hours) oc- 
curred in 5 per cent of the cases. Postpartum hemorrhage AA-as noted in 7.1 per cent of 
the cases. The operative incidence is approximately twice the usual clinical incidence. 
Ajiproximatcly 57 per cent of the infants Aveighed more than 3,500 grams at birth. Thirty- 
fiA'C of the infants died (4.5 per cent). Forty-three per cent of the fetal deaths occurred 
in utero. Puerperal complications, chiefly sepsis, occurred in 12.G per cent of the cases. 
There Avere four maternal deaths (0.53 per cent). It Avas noted that AA’ith repeated jjreg- 
nancies the incidence of hypertcnsiA'C disease, fetal death, breech, and occiput posterior 
presentation increased. 

Wn.I.IAM BEI’.AfAN. 


ICG 




POTTER: PESSARY FOR STENOSIS OF CERVIX 


165 


This winged pessary is placed in the cervix after an incision is made in the 
cervical canal on both sides from the internal os in a slanting, outward direction 
to the lateral edge of the external os. Usualb', it is wise to dilate the canal 
first. liVhen inserted, the wings of the pessary’- fit into the bilateral cuts, separat- 
ing the surfaces so that the epithelium grows in over the raw edges. Healing 
takes place in about two weeks, leaving a funnel-shaped opening which looks 
like a bilateral first-degree tear. The pessary should be anchored to both the 
anterior and posterior lips "with a mattress suture of silkworm gut. 

Tills winged stem pessary has been used only in highly selected sterility 
cases on whom all other tests have been normal except the Hiihner test. Wliile 
only twelve patients have been so treated in the last six years, eight have become 
pregnant. 


561 University Avenue 
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come, and points out what may have been done to avoid it. The patient was a 27-year-old 
Negro nullipara who, according to her storj', had had a sudden bloody vaginal discharge 
and severe lower abdominal pain following a two-month interval of amenorrhea. On ad- 
mission to the hospital, a diagnosis of twisted ovarian cyst and pelvic inflammatory disease 
was made. Operation was performed on the eighth day following admission at which time 
there was marked abdominal distention and a rising temperature. A five months ’ fetus 
was found in the peritoneal cavitj' surrounded b}' its amniotic sac which had been extruded 
through a longitudinal rent in the posterior wall of the uterus. The abdomen also con- 
tained a large quantity of liquid blood and many clots. The edges of the uterine laceration 
were necrotic, partially organized, and showed adhesions to ilium and omentum. In view 
of these findings, a rapid supravaginal hysterectomy was performed, but the patient went 
into deep shock and expired forty minutes following the conclusion of the operation. 

It is obvious that interference in order to induce abortion had occurred, which ac- 
counted for the laceration of the uterus, and that the patient’s persistent denial did much 
to confuse the picture. However, in the author’s opinion, the diagnosis should have been 
made and operation performed much earlier. Tlie importan-e of combating shock is also 
stressed. 


Puerperium 


Frank Spieiaian. 


Vignes, H.: Postpartum Phlegmasia Without Pever or Permanent Tachycardia, Eev. de 
path. Comparee. 553; 38, 1940. 


The author reports the case of a primipara who had an uneventful pregnancy except 
for varicose veins and a mild albuminuria. She had a quick, easy labor, and the puer- 
periuni was entirely afebrile. However, on the tenth day, the calf of the left leg was 
painful, tender to the touch, swollen, and violet in color. There was pain at the bend of 
the groin and along the crural vein. During the following few days the edema increased 
considerably. In spite of these findings, both the temperature and pulse remained normal. 
The attack of phlebitis lasted twelve days and the symptoms disappeared after two months. 

This case emphasizes what the author has previously maintained that even normal 
easy labor may be followed by phlebitis. Therefore, the discussion should be reopened as 
to whether or not phlebitis always has a microbic origin, as maintained by man 3 ' obste- 
tricians. The author believes that the case he reports most likelj' did not have an in- 
fectious basis. 

J. P. Greeniiili.. 


Trivelli, O., and Garcia, P.: Pelvic Puerperal Suppuration Spontaneously Opened Into the 

Eectum, Bol. Soc. chilena de obst. y ginec. 9: 161, 1944. 

The authors have observed ten such cases in sliglitlj' over one 3 ’ear. Their occurrence 
must be higher than commonlj' supposed and their diagnosis is seldom made because the 
pln'sician does not think of them. 

The pathognomonic sign is sudden evacuation of a large amount of pus with the 
feces; this is nearl_v alwaj's followed b.v termination in crisis of the signs of suppuration. 
This “rectal emesis’’ is preceded b.v a characteristic sj'mptomatolgj' which must be cor- 
recflv interpreted. It consists of diarrhea, rectal tenesmus, pain in the perineum, bladder 
svm])toms without urinary’ infection, together with the classical sj'inptoms of suppuration. 

'J’hero were two postpartum and eight postabortion cases. 

The various t\-[)es of pelvic suppuration maj' give rise to the accident such as phlegmon 
of the broad ligament, tubo-ovarian abscc.es, .suppurative parametritis and adnexitis, pelvic 
cellulitis, etc. 

Evacuation of the pus through the rectum occurred from six to eleven months after 
deliverv or abortion. The evolution was most rapid in the two postpartum cases. 
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Perez, Manuel Luis: Diagnosis of Anencephaly During Pregnancy, An. d. Inst, matern. y 

asist. social, Buenos Aires 5: 86, 1943. 

The author insists that a clinical diagnosis of anencephaly may be arrived at on the 
basis of the following facts: difficulty in locating the cephalic pole in the small pelvis, 
when no other factors exist to account for it; identification of the pelvic pole at the oppo- 
site end and provocation of fetal movements, even convulsions, by compression of the zone 
which logicallj'’ should be occupied b}' the lower pole. Roentgenography will confirm the 
suspected anomaly. 

X P. Greenhill. 

Pregnancy: Complications, Etc. 

Polayes, S. H.: Erythroblastosis Fetalis in Mothers With Rh Positive Blood (Report of 6 

Cases With Comment on Isoimmunization With the A and B Agglutinogens), Am. J. 

Dis. Child. 69: 99, 1945. 

The author reports two cases which fulfill all the clinical critera for the diagnosis of 
erythroblastosis fetalis (icterus gravis neonatorum). 

In both cases the mother’s blood group was group 0, Rh positive and the child’s 
group A, Rh positive. The Eh factor and all its known variants, as well as the Hr antigen, 
were excluded as possible immunizing antigens. Although more statistical data are re- 
quired to establish the frequency of such cases, nevertheless it is believed that (a) isoim- 
munization b 3 ’' the A and B agglutinogens maj’^ occur, and that (b) erythroblastosis fetalis 
maj’’ result from A or B isoimmunization bj’ a mechanism similar to that alreadj^ established 
for the Rh factor. 

James P. Mark. 

Gregg, N. McAllister: Rubella During Pregnancy of the Mother With Its Sequelae of 

Congenital Defects in the Child, M. J. Australia 1: 313, 1945. 

The author reviews the historical development of the sequelae of rubella with rela- 
tion to congenital defects of the newborn. These consist chiefly of congenital defects of 
the eyes, ears, teeth, and heart. This disease is important from the standpoint of public 
health. The author urges ever^mne to consider this complication of pregnancj’' as serious 
and urges studj^ of the disease with an attempt to isolate the virus and develop both a 
prophjdactic and a curative treatment. It is felt that careful and detailed evaluation and 
investigation of the maternal history throughout pregnancy maj^ unravel some of the un- 
solved problems with reference to congenital defects. 

William Berman. 

Pox, M. J., and Sennet, L.: Poliomyelitis in Pregnancy, Am. J. Med. Sci. 209: 382, 1945. 

Case histories of four pregnant women who developed anterior poliomyelitis are pre- 
sented. Prom a review of the literature, the conclusion is reached that pregnancy increases 
the susceptibility to poliomyelitis. Of the cases reported in adult women 31.3 per cent were 
pregnant. The increased susceptibilitj^ may possibly be due to the change in the ovarian 
secretion, although pituitarj’' dysfunction as well as fetal hormones may also be factors. 

In the four cases reported, the delivery of two normal children and the examination 
of a fetus in a dead mother confirmed the opinion that poliom 3 ’’elitis in the mother does not 
affect the newborn child, nor does it hamper normal spontaneous deliverjL Possible studies 
on the endocrinologic approach to “the poliomyelitis problem are suggested. 

Prank Spielman. 

Badia, P. D,: Instrumental Rupture of a Five Months’ Pregnant Uterus, Am. J. Surg. 66: 

97, 1944. 

Early diagnosis and immediate surgical intervention is recognized as being of para- 
mount importance in the management of the ruptured pregnant uterus. In presenting this 
case report, the author in retrospect analj'zes the factors which resulted in the fatal out- 
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provement during which plasma therapy with sulfathiazole was administered every other 
day. After the second episode, there was again a remission of sjunptoms for one day, 
followed by another aggravation which lasted only five days and coincided with the ad- 
ministration of 275,000 units of penicillin, at the rate of 25,000 units daily. Then came a 
period of improvement for nine days, interrupted by the appearance of a pulmonary abscess 
with its septic picture which improved as soon as the collection of pus emptied into a 
bronchus. 

The insufficient dosage of penicillin and the fact that the only organism found in 
cultures of the lochia was Escherichia coli hemolytica, which is penicillin-resistant, would 
suggest slight or no action of the drug in this case. But the failure of sulfonamide therapy, 
blood transfusions, and sulfonamide plasma therapy during the first two episodes, and the 
occurrence of improvement as soon as penicillin was used militate in favor of a beneficial 
action of the drug. Besides, the presence of Escherichia coli in the lochia does not mean 
that the general infection of the patient was caused by this germ. 

The second case was supposed to be a thrombophlebitis of the upper pedicle: appar- 
ently it improved with the first course of penicillin, because the septic picture returned on 
suspension of the drug and definitely improved with the second course which was followed 
by sulfadiazine therapy. Altogether, 710,000 units of penicillin were given intramuscu- 
larly. During the second course, four blood transfusions were also given to combat co- 
existing anemia and as adjuvant treatment. 

J. P. Greenhill. 


Vaginal Infections 

Sako, Wallace, Tillbury, Boss, and Colley, Jesse: One-Dose Penicillin Treatment of Chronic 
Gonorrheal Vaginitis in Children, J. A. M. A. 128: 508, 19i5. 

The authors report 16 cases of chronic gonorrheal vaginitis treated by the one-dose 
method. In all clear-cut cases the diagnosis was established by smear, and in other cases 
the diagnosis was made by smear and culture. After all previous medication had been 
discontinued for one week, the patient was given 100,000 units of penicillin dissolved in 
20 c.c. of isotonic sodium chloride solution. This was injected intramuscularly. In some 
cases 3 minims of adrenalin were added to prolong the effect. A cure was effected in 15 of 
the 16 cases treated. No toxic symptoms were noted and hospitalization was not necessary. 

William Berman. 

Carceller, Mariano Vicente: Trial of Sulfonamide Therapy in a Case of Vulvar Condylo- 
matosis, Kev. espan. dc obst, y gincc. 1: 183, 1944. 

The author prescribed tentatively a para-amido-phenyl-sulfamide ointment for local 
application to the cleansed lesions. After one week he observed marked improvement: 
some of the vegetations of the upper and central portions of the principal seat of the 
Ic.sions had disappeared completely and others were evidently regressing. After two weeks 
of treatment, only a few condylomas were left in the region of the fourchettc and these were 
smaller and definitely improved. Cure was undoubtedly completed with continuation of the 
treatment, but this could not be demonstrated because the patient did not return. 

J. P. Greeniiill. 

Schaufller, Goodrich C., and Schauliler, Caroline: Current Concepts of Vaginitis and Vulvar 
Irritations in Infants and Children, West. J. Surg. 53: 35, 1945. 

Irritation of the vulva in children may be the result of simple neglect, long contact 
with urine or feces, allergic tendencies, trichomonas and monilia infection, trauma second- 
an- to masturbation, diabetic dermatitis, and pin worms. Actual infections of the vulva 
in children is r.'ire. Practically all infections of the vulva were secondary to infections of 
the vagina, and approximately GO to 70 per cent of the infection in the vagina is caused 
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All cases liealed well and subseqiientj repeated proctoscopy' could not demonstrate a 
fistulous opening. In most cases there was a complete return to normal; in the others there 
persisted a residual process characterized by induration on palpation and a highet sedimen- 
tation rate, but without subjective manifestations worthy' of consideration. 

When opening into the rectum becomes imminent, in the presence of a grave toxic 
picture with evident danger, it may' be advisable to help evacuation through the rectum 
with the object of eliminating as soon as possible the cause of the toxemia which may' hill 
the patient. If spontaneous evacuation is incomplete, proctoscopy' to locate the orifice, 
enlarge it, and obtain better drainage may be advisable. 

J. P. Green'hill. 

Thompson, J. W., and I»e Blanc, L, J.: Congenital Diaphragmatic Hernia, Am. J, Surg. 

67: 12:5, 104.5. 

Poliowing spontaneous delivery of a normal infant, the patient, whose case is here 
reported, a gravida ii, suddenly' experienced severe epigastric pain five hours after parturi- 
tion, and showed signs of marked distress referred to the chest. In addition to the usual 
supportive measures instituted, bedside x-r.ay' revealed the stomach displaced into the left 
thorax. A diagnosis of left diaphragmatic hernia with strangulation was made and, be- 
cause of the continued alarming condition of the patient, laparotomy' was decided upon. 
At operation most of the hollow abdominal viscera were found to have migrated into the 
left chest through a large opening in the diaphragm. The mesenteries of the stomach and 
intestine were elongated, and there was counterclockwise rotation of the viscera causing 
torsion of the pancreas which was acutely' inflamed and covered with a fibrinoplastic exu- 
date with numerous areas of fat necrosis. The only' organs remaining in the abdomen were 
the .spleen, the liver, and the descending colon. The viscera were easily replaced, the mar- 
gins of the hernial ring freshened with scissors, and approximated and overlapped with one 
lay'cr of chromic catgut and another of heavy' black silk. With the aid of parenteral 
glucose-saline and small transfusions, the patient made a good recovery'. 

The literature is reviewed, and the authons, besides calling attention to the possibility 
of this condition which often remains undiagnosed, stress the importance of immediate surgical 
intervention as in any' strangulated hernia. Where the diagnosis is made early' in pregnancy, 
they favor immediate repair because of the grave danger of strangulation during the latter 
months or as a complication of delivery' or of the puerperium. 

Frank SPIEL^rAN. 

Trillat, P., and Notter, A,: Bacteriologic Study of Pyelonephritis Associated With the 

Puerperal State, Gy'ncc. et obst. 40: 491, 1939. 

The authors observed 60 cases of py'olonephritis, 37 of which began during pregnancy, 
and 23 began post partum. In 27 cases the colon bacillus was isolated; in 3 cases, staphy- 
lococci; and in 2 cases, the Friedlander bacillus; all in pure culture. In the remaining 28 
cases there were mixed groups of bacteria. In 67 per cent of these 28 cases the colon 
bacillus was associated with the enterococcus. In others streptococci, staphy'lococci, and 
pseudodiphtheria were present. Among the 60 cases there were 13 cases of albuminuria. 
There were no maternal deaths in this series and only' one fetal death. There were four 
premature babies in the entire group. The cases with pure strains of bacteria were less 
serious than those with associated organism. All the patients were treated with auto- 
vaccinotherapy and in no case was ureteral catheterization necessary'. 

J. P. Greenhill. 

Keymer, Eduardo: Two Cases of Grave Puerperal Infection Treated With Penicillin, Bol. 

Soc. chilena de obst. y ginec. 9: 287, 1944. 

The author states that his first case, which he regards as one of chronic pyemia, pre- 
sented two episodes of fourteen day's each, which were treated with 66 and 57 Gm, of 
sulfadiazine, respectively. These episodes were separated by' three days of relative im- 
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hysterectomy was easily performed. In one of the cases of natural delivery at term, 
Wertheim’s operation was performed eight weeks later, and in the other, vaginal hysterectomy 
was done four months after delivery. 

At the time of operation, all cases were w'ithin the limits of operability, and there was 
no operative mortality. Three patients were not heard from after the operation. ,.Of the 
other three, one died after fourteen months and one after eight months, both from metastasis 
to the pelvis; the third is alive and well for over six years. 

J. P. GrEENIIILIj. 

Albertelli, Jorge r.: Cancer of Cervix and Pregnancy, Bol. Soc. de obst. j ginec. de 

Buenos Aires 23: 217, 1944. 

The author presents the rules followed at the Maternity Institute in the treatment of 
these cases. 

Operable cancer. In a pregnancy over six months, abdominal cesarean section is per- 
formed and followed immediately by total hysterectomy. When the viability of the fetus 
cannot be established with certainty, expectation of not over three weeks may be adopted 
to increase the chances of fetal survival. 

In a pregnancj' under six months, total hj'sterectomy of the intact uterus is per- 
formed. In a pregnancy of from five to six months, application of radium (40 m.c.d.) may 
be used to allow waiting for growth of the fetus until it is viable. 

During labor, abdominal cesarean section is performed, followed by total hysterectomy. 

In inoperable cancer, in a pregnancy' over six months, abdominal cesarean section 
followed immediately' by Porro hysterectomy' or simple subtotal hysterectomy is performed. 
Subsequently, intracavitary' radium therapy' and transcutaneous roentgen therapy' are used. 
In borderline cases of fetal viability, an application of radium is given as mentioned for 
operable cancer. 

In a pregnancy' under six months, respect for fetal life must increase as the proba- 
bilities of ultimate cure of the mother decrease. Radium application (50 m.c.d.) is recom- 
mended. Early' pregnancy will probably' be interrupted; if not, interruption may' be con- 
sidered after cicatrization of the cervical lesions. If the pregnancy' is close to six months, 
viability of the fetus v'ill be awaited and the same conduct is then adopted as in pregnancy 
over six months. Once the uterus is evacuated, the treatment is completed with trans- 
cutaneous pelvic roentgen therapy. 

During labor, the treatment is cesarean section followed by' Porro liy'sterectomy and 
then physiotherapy'. 

The corrected operative mortality of Albertelli ’s series is 0 per cent, the death of one 
patient being due to an anesthetic accident. 


J. P. GREENiriEE. 



SELECTED ABSTRACTS 


171 


by the gonococcus. The low estrogen concentration in the immature female results in a 
thin vaginal membrane, and its Ph is such as to encourage the bacterial growth. The 
cervix does not harbor infection. It may be the site of erosions due to extrusion of the 
delicate, single-layered, endocervical mucosa. No treatment is indicated. 

Vaginitis and secondary vulvitis in children is satisfactorily treated by the local use 
of estrogen suppositories and sulfathiazole. The vulva is washed with a cleansing solution, 
and if local administration is difficult, the sulfonamides may be given by mouth. Resistant 
gonococcal infection can be treated bj" the use of penicillin. 

Foreign bodies in the vagina produce an acute vaginitis, but the discharge is usually 
blood-tinged. Exploration with a sound will elicit contact sensations which aid in the 
diagnosis. ^ 


Venereal Diseases 


William: Bickers. 


Gray, Laman A.: The Treatment of Acute Gonococcal Pelvic Inflammatory Disease in the 
Female With Penicillin, South. M. J. 38: 405, 1945. 

Tlie author reports on the treatment of thirteen women with gonococcal pelvic inflam- 
matory disease after treatment with penicillin. Each case had been diagnosed by culture 
on chocolate agar plates. Each patient received 25,000 units of penicillin intramuscularly 
every three hours for forty-eiglit hours, a total dose of 400,000 units. Patients were al- 
lowed out of bed. No ice bags or douches Averc given. All patients were bacteriologically 
cured as shown by smears and cultures. The symptoms of acute salpingitis and peritonitis 
began to improve forty-eight hours after the penicillin was begun. The cervical discharge 
changed from the purulent type to a mucoid discharge in three days. The tuboovarian 
masses and pelvic induration frequently progressed after the patient was apparently cured 
from a bacteriologic standpoint. Residual pelvic induration was found in all thirteen cases, 
in spite of the fact that they were bacteriologically cured. 

William Bickers, 


Day, Lois A.: Chancroid of the Cervix: Report of Two Cases, Proc. Staff Meet. Mayo Clin. 

20: 70, 1945. 

Prior to the war, chancroid was very rarely encountered except in seaport cities and 
in communities with a large Negro population. Since the war began, the author thinks it 
well to be on the lookout for chancroid infection, particularly of the cervix, and for the 
purpose of calling attention to some of the clinical manifestations of chancroid in the fe- 
male, reports two such cases seen in the Mayo Clinic. The diagnosis is made by excluding 
syphilis, gonorrhea, the presence of the SemopJiihis ducreyi in smears, and a negative Frei 
test. Chemotherapy: sulfathiazole very promptly cleared up the first case; but, in the 
second, the patient- could not take the sulfonamide and penicillin was given with marked 
success. 

BiARVET B. Matthews. 


Malignancies 

Rojas, Daniel A.: Cancer of Cervix and Pregnancy, Bob Soc, de obst. y ginec. de Buenos 
Aires 23: 471, 1944. 

The author reports six cases from which he draws the following conclusions: 

Cancer of the cervix is an infrequent complication of pregnancy. Five of the patients 
were between 30 and 35 years of age, and multiparas. The diagnosis of cancer was made 
during labor and in the ninth, seventh, and fourth months of pregnancy in one case each, 
and in the third month in two cases. 

In four cases the pregnancy went to term; in two of them the fetus was delivered 
through the natural route and in the other two by cesarean section, which was followed by 
total hysterectomy. In two cases of pregnancy in the third month, the Wertheim or Latzko 
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J. Silbernagel, W. M., and Burt, 0. P.: Ohio State M. .1. 39: 1113, 1943. 

2. Weinstein, B. B., Mitchell, G. J., and Sustcndal, G. P. : Am, J. Obst. & Gynec. 46: 283, 
1943. 

Reply by Dr. Hesseltine 

I'o the Editor: 

I appreciate the \dews of Dr. Silbernagel and Dr. Burt, and support their right to clarify 
their views. I question not their results, but the mode of action which gave these results. We 
did not use the intravenous method as advised by Silbernagel and Burt, for we do not know of 
any pharmacological proof that the intravenous route is distinctly superior to the intramuscu- 
lar route. 

Our primary concern was for proof, not contention. We extend the request for compila- 
tion of facts and adequate controls in all scientific studies. 

H. Close Hesseltine, M.D. 

Chicago Lying-in Hospital 

The Guterman Pregnancy Test 

To the Editor: 

The May, 1946, issue of the American Journal of Obstetrics and Gynecology (Vol. 
51, pp. 685-691) includes a paper by A. G. Morrow and R. S. Benua entitled, “An Evaluation 
of the Guterman Pregnancy Test.” These authors set out to test the validity of the color 
method of pregnanediol determination as a diagnostic test for pregnancy in a study of 19 
patients. The original procedure was reported in two papers (J. Clin. Endocrinol. 4: 262-267, 
1944; 5: 407-411, 1945), the conclusions being based upon an examination of 248 cases. 
The details of the method and its basis are given in extenso there. This work has been com- 
pletely confirmed in 304 cases by G. McCormack (Am. J. Obst. & Gynec. 51: 722-725, 1946), 
who followed the technique closelj'. 

I should like here to point out the reasons which I think led to the contradictory results 
reported by Morrow and Benua in their small series. 

1. The “slight modifications for convenience” are neither slight nor are they convenient 
for clinical laboratory use. These modifications include vacuum distillation over a steam bath 
instead of evaporation on the hot plate, the use of 1 ml. of a 10 per cent solution of sodium 
in 95 per cent ethanol instead of 20 ml. of a two per cent solution of sodium hydroxide in 
absolute methanol, and- the use of No. 42.Mniatman paper instead of fritted glass filters. 

2. The authors adapted the qualitative color test to a Klett colorimeter emplojdng a 
filter transmitting between 500 to 570 m^. At 500 nm pregnanediol in concentrated sulfuric 
acid shows little color absorption. The maximal color absorption is between 420 to 430 m/i as 
reported by N. B. Talbot and co-workers (J. Clin. Endocrinol. 1: 668-673, 1941) and this 
laboratory (1944). That Morrow and Benua were not measuring pregnanediol alone is borne 
out by their inconsistent quantitative colorimeter readings upon the addition of pure 
pregnanediol to male urine. In this laboratory, the addition of pure pregnanediol to male 
urine leads to reproducible colorimeter readings (Klett-Suinmerson colorimeter, 420 m/t filter 
and Cenco-Sheard spcctrophotelometer, 430 mft band) when the procedure is followed closely. 

Since the method was not followed in important details, and since the colorimeter 
assay was done at a wave lengtii whicii may include substances otlier than pregnanediol, the 
paper is strictly speaking not an evaluation of the test as published from this laboratory. 

Henry S. Guterman, M.D. 

Dei'ARTment of Metabolic 

and Eniwcrine Research 

Michael Reese Hospit.vl 

Chicago, III. 

Way 21, 1946 
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Pyridoxine in Nausea and Vomiting’ of Pregnancy 

To the Editor: 

In Ms article (Aar. J. Obst. & Gynec. 51: 82, 1946) Dr. Hesseltine says that 
"pyridoxine in the dosages and methods used is of no more value in the treatment of mild or 
moderate nausea and vomiting of pregnancy than scores of other preparations.” He also 
states that the use of pyridoxine in the "treatment of hj'peremesis gravidarum is valueless and 
without justification.” This last statement was made with the observation of one patient 
who did not respond to treatment as used by Dr. Hesseltine. We believe our answer to his 
conclusions given is that the pjTidoxine was incorrectly administered. 

His article casts doubt on the results obtained and reported by us on the use of p 3 'ridox- 
ine in nausea and vomiting of pregnaney.i We should like to clarif j' the points upon which 
we disagree. ‘ 

Dr. Hesseltine pointed out, quite rightlj', that a plethora of products had been used, 
the virtues of many of them extolled, and the subsequent failures left unreported. We do 
not wish to retract, in any way, any of the statements made by us concerning the use of 
pjTidoxine hj'drochloride, as used bj' us, in the treatment of nausea and vomiting of pregnancj'. 

He stated that it was impressive that a number of patients with symptoms sufficient to 
require treatment could be collected in a short period of time. Since one-third of all pregnant 
women have nausea and vomiting to a marked degree, the number of patients is not difficult 
to explain. Our original article contained a report on the results of treatment of fortj’ 
patients. From September, 1943, when our original report was made, through September, 
1945, we gave prenatal care to and delivered eight hundred thirty private patients. Two 
hundred of these patients had sj’mptoms producing discomfort or illness sufficient to require 
treatment. All of these patients fell into one of the four classifications suggested by Wein- 
stein and his associates . 2 Three patients in this group were sufficientlj' ill to require hosj)!- 
talization and, in addition to p^’ridoxine hj-drochloride, the usual methods of treatment were 
employed. All recovered and were delivered at term. In the entire group there were three 
other patients who were not relieved bj" the use of pjwidoxine hj-drochloride. 

Our objection to Dr. Hesseltine ’s conclusions are based on the fact that he condemned 
the treatment but did not follow the same procedure as used bj' us. We did not put patients 
on a schedule of treatment. We stated in our original article that we found oral therapy to 
be of no value. We did not give pj'ridoxine lijMrochloride intraniuscularlj'. ' All of our injec- 
tions were given intravenoush', the dosage being 25 to 50 mg., and repeated as often as the 
.s,vmptoms recurred. 

Wo have found pjwidoxine hj-drochloride, given intravenously', a very' liiglily satisfactory 
agent to be used in the treatment of nause.a and vomiting of pregnancy. If at any time 
we find it necessary to reverse our opinion, we shall so inform the interested members of the 
medical profession. 

WyXKE M. SlBBEJlN'AGEB, il.D. 

Olak P. Bubt, M.D. 

9 Buttles Avenue 

Columbus, Ohio 
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New Orleans Obstetrical and Gynecological Society. (1924) President, E. L. Zander. 
Secretary, R. A. Grasser, 2700 Napoleon Ave., New Orleans, La. Meetings held every 
other mouth. 

St. Louis Gynecological Society. (1924) President, Otto Krebs. Secretary, John E. Hobbs, 
630 S. Kingshighway, St. Louis, Mo. Meetings second Thursday, October, December, 
February, and April. 

San Francisco Gynecological Society. (1929) President, Albert M. Vollmer. Secretary, 
Daniel G. Morton, University of California Hospital, San Francisco, Calif. Regular 
meetings held second Friday in montb from October to April, University Club, San 
Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, T. F. Bunkley. 
Secretary, J. Mclver, 714 Medical Arts Bldg., Dallas, Tex. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the Detroit Ob- 
stetrical and Gjmecological Society.) President, Robert B. Kennedy. Secretary, Milo 
R. White, 2799 W. Grand Blvd., Detroit, Mich. Meetings first Tuesday of each month 
from October to May (inclusive). 

Central New York Association of Obstetricians and Gynecologists. (1938) President, 
Edward C. Hughes. Secretary, Nathan N. Cohen, 713 E. Genesse St., Syracuse, N. Y. 
Meets second Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, Gilbert F. Douglas. 
Sccretai'y, Hunter Brown, 1922 South Tenth Ave., Birmingham, Ala. 

San Antonio Obstetric Society. President, 1. T. Cutter. Secretary, S. Foster Moore, Jr., 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 

Seattle Gynecological Society. (1941) President, Gerhard Ahnquist. Secretary, Roger E. 
Stewart, Stimson Bldg., Seattle, Wash. Meetings held on third Wednesday of each 
month. 

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A. Mechler, 1612 
Tremont St., Denver, Colo. Suspended during war. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Roland S. Cron. Secre- 
tary, Robert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis. Meetings held in 
May and October, 

San Diego Gynecological Society. (1937) President, R. C. Hall. Secretary, D. Dalton Deeds, 
2001 Fourth Ave., San Diego, Calif. Meetings held on the last Wednesday of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Ralph E. Leigh, 
Grand Forks. Secretary, G. Wilson Hunter, S07 Broadway, Fargo, N, D. 

Virginia Obstetrical and Gynecological Society. (1936) President, A. L. Carson, Jr. 
Secretary, L. L. Schamburger, 628 State Office Bldg., Richmond, Va. Next meeting not 
announced. 

Columbus Obstetrical and Gynecological Society. (1944) President, Wjmne M. Silber- 
nagel. Secretary, Zepli J. R. Hollenbeck, 9 Buttles Ave., Columbus, Ohio. Meetings 
held fourth Wednesday of each month. 

Nassau Obstetrical Society. (1944) President, George B. Granger, Secretary, William S. 
C. Dolan, 2870 Northern Blvd., Manhasset, N. Y. Meetings, bimonthly from October 
to May. 

Bronx Gynecological and Obstetrical Society. (1924) President, Harrj' Gordon. Secretary- 
Treasurer, J. Irving Kushner, 1840 Grand Concourse, New York, N. Y. Meetings, 
fourth Monday monthly from October to May. 

Washington State Obstetrical Society, (1936) President, John H. Fiorino, Everett. 
Secretary, H. H. Skiimer, Yakima. Meeting.^, first Saturday of April and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, J. Milton .Singleton. 
Secretary, Richard C. Helman. greetings, third Thursdays, September, November, .Tnn- 
uary, March, and May, University Club. 

Los Angeles Obstetric.al and Gynecological Society. (1914) President, George E. Judd. 
Secretary, Carl E. Knigmcier, 2200 West Third Street, Los Angcle.s, Calif. 

North Carolina Obstetric.al and Gsnecological Society, (1932) Prcsulcnt, Wallace B. Brad- 
ford. Secretary, Ritdinrd B. Dunn. Meeting.^ semiannually. 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, William A. 
Scott. Secretary, .Tames Goodwin, 510 Jicdical ,\r(s Bldg., Toronto, 5. Meetings held 
annually, date of next meeting to be announced later. 



ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES- 

(Appeal's in January, April, July, October) 

American Gynecological Society. (1876) President, Norris Vaux, Philadelphia, Pa. Secre- 
tary, Norman ^liller, Ann Arbor, Alich. Annual meeting to be announced. 

American Association of Obstetricians, Gsmecologists and Abdominal Surgeons. (1888) 
President, Lewis P. Smead, Toledo, Ohio. Secretary, James E. Bloss, 418-llth Street, 
Huntington, W. Va., Annual meeting Hot Springs, Va., Sept., 1940. 

Central Association of Obstetricians and Gynecologists. (1929) President, John H. Moore, 
Grand Forks, N. D. Secretary-Treasurer, W. F. Mengert, Dallas, Tex. Annual meeting 
Chicago, HI., Sept. 19-21, 1946. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) President, Eobert 
A. Eoss, Durham, S. C. Secretary, T. J. Williams, University, Va. Annual meeting on 
steamer, Tampa to Havana, Feb. 7-8, 1947. 

A. M. A. Section on Obstetrics and Gsmecology. Chairman, Philip F. Williams, Philadelphia, 
Pa. Secretary, William Mengert, 2211 Oak Lawn Ave., Dallas, Tex. Annual meeting 
San Francisco, July 1-7, 1946. 

New York Obstetrical Society. (1863) President, Harvey B. Matthews. Secretary, E. G. 
Douglas, 530 East 70th St., New York City. Second Tuesday, from October to May, 
Yale Club. 

Obstetrical Society of Philadelphia. (1868) President, P. Sidney Dunn. Secretary, James P. 

Lewis, 1930 Chestnut St., Philadelphia, Pa. First Thursday, from October to May. 
Chicago Gynecological Society. (1878) President, James E. Fitzgerald. Secretary, Herbert 
E. Schmitz, 25 East Washington Ave., Chicago, HI., Third Friday, From October to 
June, Hotel Knickerbocker. 

Brooklsm Gynecological Society. (1890) President, John J. Madden. Secretary, William 
T. Daily, 142 Joralemon St., Brooklyn, N. Y. First Friday, from October to May, Kings 
County Medical Society, 1313 Bedford Ave., Brookljm, N. Y. 

Baltimore Obstetrical and Gynecological Society, (1929) President, LauTence Wharton. 
Secretary-Treasurer, John W, Haws, 9 E. Chase St., Baltimore, Md. Meets quarterly at 
Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society, (1876) President, Carroll J. Pairo. Secretary, Joseph G. 

Grotty, 136 'West McMillan St., Cincinnati, Ohio. Third Thursday of each month. 
LouisviEe Obstetrical and Gynecological Society. President, Layman A. Gray.- Secretary, 
E. P. Solomon, Hegburn Bldg., Louisville, Ky. Fourth Monday, from September to 
May, Brown Hotel, 

Portland Society of Obstetrics and Gynecology. President, Charles Hunt. Secretary- 
Treasurer, Karl H, Martzloff, 808 Medical Dental Bldg., Portland, Ore. Last Wednesday 
of each month. 

Pittsburgh Obstetrical and Gsmecological Society. (1934) President, James S. Taylor, 
Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First Monday of 
October, December, February, April, and June. 

Obstetrical Society of Boston, (1861) President, George Van S. Smith. Secretary, Paul 
A. Younge, 101 Bay State Eoad, Boston, Mass. Third Tuesday, October to April, 
Harvard Club, 

New England Obstetrical and Gynecological Society, (1929) President, Eoy J. Hefferman, 
Brookline, Mass. Secretary, Fred J. Lynch, 475 Commonwealth Ave., Boston, Mass. 
Meetings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. (1931) President, Goodrich C. 
Schauffer'. Secretary-Treasurer, William Benbow Thompson, 6253 Hollj-wood Blvd., 
Los Angeles, Calif. 

Washington Gjmecological Society. (1933) President, James E. Costello. Secretary, Geo. J. 
Ellis, 1150 Connecticut Ave., N.W., Washington, D. C., Fourth Saturday, October to May. 

‘Changes omissions, and corrections should be addressed to the Editor of the JounxAL. 
The number after the Society’s name is the year of founding. 
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The average age of our patients with vulvar cancer was 59 years when they 
were first seen. Tliis is in close accord "with that reported in other studies.^’ ’ 
It is, in general, a disease of advanced yeai^. In the series of thirty cases which 
we studied, there were seven patients 70 years of age or over, and eleven pa- 
tients 65 years or more. As with all cancer groups, there was a wide range in 
age, our youngest patient being 37 years of age. It is important, therefore, not 
to allow the general age incidence figures to influence us in the differential diag- 
nosis of the individual case with a vulvar lesion. 



DURATION OF SYMPTOMS 


Fie. 1. 

The remarkable delay between the onset of sNTuptoms and treatment of the 
cancer is a phenomenon which evei’yone has noted in studying this disease.^* *' ® 

The average delay fi-om the onset of vulvar s^^nptom.s to treatment of the cancer 
in our group Avas three and three-fourths years, klany of tlie patients had con- 
sulted a doctor much earlier, but lie had minimized tlie condition. Vulvar 
lesions are not .<jilent as a rule. Important .symptoms in our series Avere 
pruritus in sixteen cases, a lump in eiglitcen cases, pain in six eases, and local 
discharge in Iaa'q cases. It is interesting to examine tlie principal symptoms in- 
diA'idually in re.spect to their duration before final treatment. The groups 
varied strikingly. Fig. 1 graphically illustrates the aA^erage duration of the 
principal symptoms before the cancer treatment. Pruritus Avas notably the long- 
est AA'ith an average of 8.1 years; the .symptom of a lump or local groAvth AV'as pres- 
ent for an average of 1.25 years; the presence of pain Avas noted for an average 
of 0.69 years. It A\-ould seem probable that this A'ariation is due to several fac- 
tox*s: (a) the difference in unpleasantness of the symptom to the patient; (h) 
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Original Communications 

PREVENTION AND TREATMENT OP CARCINOMA 
o OF THE VULVA* 

' B, P. Watson, M.D,, and S. B. Gusberg, M.D., New York, N. Y. 

(From the Sloane Hospital for Women and the Department of Obstetrics and Gynecology, 

Columbia University) 

C arcinoma of the wilva is one of the rarer gynecologic lesions. Like car- 
cinoma elsewhere, successful treatment depends very largely’' upon eaii}’^ 
diagnosis. An even more important factor is the recognition and treatment of 
conditions ■which predispose to the disease. 

This study does not deal -with a large series of cases and therefore is not 
statistically important, hut it niaj’- emphasize certain significant correlations 
which our experience has suggested. The disease is an uncommon one ; it falls 
into an age group in which life expectancy in general is not long- it is oiir belief, 
therefore, that the problem is such as to call for some latitude in the application 
of the usual standards set up for cancer therapy. 

S3nnptoms and Prevention 

This aspect of the disease cannot be too frequently stressed, for vulvar 
conditions which are related to the development of cancer are seen with some 
frequency. Any irritated or ulcerated lesion which does not yield within a very 
short time to simple therapy should be subjected to biopsy by free excision. 
Everj^ leueoplakie area Avhich causes constant itching, necessitating scratching 
for its relief— with consequent breaking or fissuring — should be excised. This 
excision may have to include all the vulvar structures. Ointments, hormones, 
and x-ray therapj’ have no place in such cases. The direct relationship between 
leucoplakia of the vulva and cancer has been amply demonstrated by Taussig^ 
and others.®' 

*Read before the Meeting of the Mew York Obstetrical Society on Jan. 8, 1946. 


Note: The Editors accept no responsibility for the views and statements of authors as 
published in their “Original Communications.” 
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The group of cases which we studied were treated various methods, some 
of which have been little used in recent years, others of which are adaptable 
only to isolated cases with complicating factors. 

Table III illustrates this variety of treatment Avhich has been used: 


Table III. Treatment 


PRIMARY TREATMENT ] 

NO. OF CASES 

1 DEAD AVITH DISEASE 

Complete vulA'ectomy with bilateral groia dissection 

5 

1 

Above surgery plus radiation 

2 

1 

Cornplete A’ulvectomy with unilateral groin dissection 

2 

0 

Above surgery plus radiation 

1 

0 

Complete vulvectomy 

2 

, 0 

Above surgery plus radiation 

1 

1 

Partial vulvectomy Avith bilateral groin dissection 

1 

0 

Above surgery plus radiation 

0 

0 

Partial vulvectomy Avith unilateral groin dissection 

0 

0 

Above surgery plus radiation ' 

' 1 

0 

Partial Auilvectomy 

8 

0 

Above surgery plus radiation 

3 

1 

Eadiatiun only 

4 

4 


It can be seen that all our treatment groups are small; appraisal of our 
plan of treatment is more readily obtained from a discussion of our failure.s than 
from our successes. An analysis of our fatal eases will be presented, therefore, 
at a later point. 

The treatment employed is primarily surgical. IMost of the cases in wliich 
radiation was added to the surgical treatment date back a number of years 
before treatment was well defined. The addition of radiation to one extensive 
ease, which involved the vagina (.see below) as well as the vulva, did not appear 
to add anj'- benefit to the original complete vulvectomj^ and bilateral groin dis- 
section, for the patient died within one year. Along with most other clinics 
we have discarded radiation as a primary treatment, except as a palliative. In 
four extensive cases in wliich both vagina and vulva were involved when first 
seen, radiation alone was used as a more or less palliative treatment. None of 
these sumuved longer than one and one-half years. We do have one rather un- 
usual patient who canie in with a similarly extensive lesion to that described 
above, and has survived for over fiA^e years. She Avas treated by partial Auilvee- 
tomy, radium needles locally, and x-ray therapy. She is the only patient in our 
gi’oup AA'ith A'aginal inAmh’ement aa'Iio surAUA^cd. Whether or not the interstitial 
radiation AA-as responsible for this aa'c cannot saAv 

We have subjected one group of patients to simple partial vulvectomy, and 
it is important to note that none of these patients died Avith the disease. It is 
our opinion that a simple Avide excision of this type is the best biopsy method 
for AUilvar lesions, if there is doubt concerning the cliaraeter of tlie tumor. This 
AA-ill saA'e a small group of case.s — AA'hcre the malignancy is Ioav grade — from an 
unnecessarily radical operation. Therapeutically, this method Avas used in our 
series for basal cell lesions and other malignancies of A'cry low grade; it Avas also 
used as a palliatiA-e procedure in seA'cral elderly ])atienls Avith cardioA’a.scular 
disease, rendering them bad 0]}eraliA'e risks. In our opinion AA'ide local excision 
is an adwiuatc treatment for basal cell lesions, and for squamous-cell lesions of 
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the difference in correlation of these symptoms in the lay mind with publicized 
cancer threats; (c) the difference between the s3Tnptoms in their relation to the 
actual presence of carcinoma ; pruritus may often be associated with leucoplakic 
lesions, while a lump and pain are more strikingly associated with the groA^dih or 
ulceration of a well-defined tumor. 

It would appear from these figures that this group of patients, like all other 
vulvar carcinoma groups, include many individuals who had lesions which should 
have brought them to surgical therapj’^ much earlier. Pruritus is a particularly 
significant symptom in this regard, and its importance cannot be overstressed. 

Treatment and Results 

As we have stated previouslj^, the number of our cases, thirty, is not large 
enough to make this study statistically important. They are presented because 
we believe from our limited experience that certain deviations from the generally 
accepted requirements for the surgical removal of a carcinoma are not only per- 
missible but desirable in individual cases. 


Table I. Survival After Treatment 


TOTAL GROUP OF CASES: 30 

TIME (YEARS) 

I NO. CASES J 

PERCENTAGE 

2 

N 17 

56,6 

3 

15 

50,0 

5 

11 

36,6 

Table n. Surwval After Treatment 

total group 

(INCLUDING ONLY CASES DEFINITELY PRIMARY ON VULVA) : 25 

TIME (YEARS) 

1 NO. CASES ( 

PERCENTAGE 

2 

16 


3 

14 


5 

30 



The total survivals in our group of cases are presented in Tables I and II. 
We are submitting the total results for all of our tliirty cases, and also correct- 
ing these figures in Table II to exclude five cases which appeared in our hospital 
with a lesion, both in tlie vagina and on the vulva, of such a distribution that 
it was impossible to be certain whether or not the lesion was primary on the 
vulva. We are including two- and tliree-year survivals in our figures because 
all of our fatal eases dying witli the disease did so before two years had elapsed 
from the time of treatment. The one patient who died vnth disease in three 
years was vdthout doubt suffering from an entirelj’- new and separate carcinoma. 
Our only other late local recurvoiicc (three years) also appeared to have a new 
lesion in a leucoplakic area. This impression of earlj^ recurrence in cases where 
treatment fails and the separate identity of most so-called late reeuiTences is 
heightened by study of the eases reported in the literature. 

Unfortunatelj’, some of our cases have been treated in comparatively re- 
cent years. The droijping percentage in the tables represents for the most 
part this follow-up element rather than increased deaths. 
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When the groin dissections are completed, the inguinal incisions are joined by a 
transverse incision across the superior border of the mons veneris. This allows 
removal of the presymphyseal nodes and lympliatic channels. The block dis- 
section is then continued with excision of all vulvar structures. All tissue is thus 
removed in one piece. Pigs. 2 and 3 illustrate a typical lesion and the extent of 
the removal. 



Fijr. 3. — Ti.s.sue removed at operation in case illustrated In Fig. 2. 

We do not find this one-stage operation ordinai'ily too shocking if a meticu- 
lous technique is rigorously followed, nor do we find wound breakdovm a serious 
problem. AVhile minor wound difficulties have occurred, major ones have been 
rare. 

Study of reported dissections of retroperitoneal nodes does not indicate to 
us that external iliac and obturator nodes are frequently involved in operable 
cases.^'^^ It has been our experience that the state of involvement of these 
retroperitoneal nodes frequently corresponds with extension of vulvar lesions 
locally into the vagina. When this occurs, all deep nodes of the pelvis are in- 
volved quickly : the Inqiogastx'ic nodes, the ureteral nodes, and numerous chan- 
nels in the paravaginal and parametrial tissue. Surgical removal of all this 
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borderline or potential malignancy, like Bowen’s diseased^ Of course, the use- 
fulness of this operation as a curative measure is limited by the small percentage 
of cases in which the malignancy is of this low grade character. 

In the usual case vdth carcinoma of the vulva, we prefer complete vulvec- 
tomy with bilateral groin dissection. Our group of cases, like that of others, 
demonstrates the futility of attempting to diagnose involvement of inguinal 
nodes before operation, for the clinical impression was in error many times 
in both directions. We do not use the Basset operation.^"' Our tech- 

nique is a one-stage operation which dissects the superficial inguinofemoral nodes 
bilaterally, and completely removes the vulvar structures. The groin dissec- 
tions are done first with incisions paralleling the inferior bordei’s of the inguinal 



Fig. 2. — Carcinoma in region of clitoris with leucoplakia. 


ligaments. Through this incision all tlie fatty tissue supei’ficial to the inguinal 
ligament, including the nodes, can be removed; the remainder of the so-called 
inguinofemoral nodes, which are eaudad to the lower border of the inguinal liga- 
ment in the superior portion of Scarpa’s triangle and over the saphenous open- 
ing, are also removed. The external inguinal ring is then incised for several 
centimeters, and the fatty areolar tissue removed from the inferior portion of the 
inguinal canal. The internal ring is not incised, nor is the dissection carried to 
the loweimost portion of Scarpa’s triangle; this latter region may be examined 
by palpation. The retroperitoneal and deep femoral nodes are not dissected. 
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Table TV. Fatal Cases 


CASE 

NO. 

SURVIVAL 

AFTER 

TREATMENT 

SITE OF DISEASE 

TREATMENT 

cause of death 

1 

6 months 

Vulva and vagina 
? Primary 

X-ray 

Died with disease 

2 j'cars 

Vulva and vagina 
? Primary 

Radium 

Died with disease 

3 11 months 

Vulva and vagina 
? Primary 

Radium and x-ray 

Died with disease 

4 11 years 

Vulva and vagina 
? Primary 

X-ray 

Died with disease 

5 

5 years 

Vulva 

Partial vulvectomy 

Cerebral vascular 
accident 

G 

3 years 

Vulva 

Partial vulvectomy 

Radium 

Died with disease; 
new lesion 

7 ! 

24 days 

Vulva 

Complete vulvectomy; left 
gi'oin dissection 

Pulmonary embolus 

8 

1 year 

Vulva 

Complete vulvectomy; bi- 
lateral groin dissection 

Died with disease 

9 

1 year 

Vulva with exten- 
sion into vagina 

Complete vulvectomy; bi- 
lateral groin dissection 
and x-ray 

Died with disease 

10 

7 j’ears 

Vulva 

Complete vulvectomy; bi- 
lateral groin dissection 
and x-ray 

Pernicious anemia; 
erysipelas; septi- 
cemia 

11 

1 year 

Vulva 

Complete vulvectomy; 
x-ray 

Died with disease 

12 

3 A j-ears 

Vulva 

Partial vmlvectomy; bi- 
lateral groin dissection 

• Cardiac disease; di- 
abetes uremia 

13 

9 years 

Vulva 

Partial vulvectomy 

Carcinoma of ceiwix 


We have seen hut one patient with a lesion confined to the vulva and with 
complete operation perfonned who died of recurrence. This was Case 8, who 
was subjected to complete •vmlvectomy and bilateral groin dissection. The in- 
guinofemoral nodes were negative on pathologic examination. She died with 
the disease in one yeai‘. 

Summary and Conclusions 

1. We have reaffiimed the singular impoi’tance of prophylaxis in carcinoma 
of the ^mlva. Temporizing measures are unjustified in the face of premonitoiy 
lesions, whose relation to cancer is eAudent. The sjanptom of vulvar pimritus 
in middle-aged women is a significant one. 

2. We have discussed our ])lan of surgical treatment. We have found the 
operation of radical vulvectomy with bilateral dissection of the superficial in- 
guinofemoral nodes an efficient one. The use of wide local excision as a biopsy 
method is proposed, and its therapeutic value in low grade malignancj" sug- 
gested. 

3. The graWty of prognosis with extension of disease into the vagina is 
notable in our cases. We cannot be as pe.ssimistie as many observers, however, 
for the general group of vulvar carcinomas. "Many of them can be cured. 
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tissue is a very extensive undertaking. jMore than one-lhird of our cfises oc- 
curred in patients 65 yeare of age or over. In this age group Taussig’s figures 
indicate a considerable operative mortality (18 per cent)."* Since many of our 
le.ss advanced cases died witli cardiovascular or other intercurrent disease and 
not of cancer, it would appear that our conservatism at the time of operation 
is .iustified. 


"We do not dissect the deep femoral nodes (including Cloquet’s node), 
an omi.ssion contrary to the technique of most operatoi-s.^' ’’’ If operable 
cases have involvement of this group of nodes as constantly as indicated by some 
observers, the survival of any of our cases is unexplainable. It is possible that 
our re.sulls were favored by the anatomic di.stribution in our gi’oup. Of 26 cases 
where the primary site is accurately recorded, there were 19 in wliich it was 
.situated on the anterior portions of labia, in the ve.stibule, or in the region of 
the clitoris. In the other seven cases the perineum, or posterior labial areas, 
were the sites originalh- involved. 

We do not have a sufficient number of node dissections in our group to have 
slatlstically significant data concerning the cni-ability of cases with node in- 
volvement. Of eight eases in which bilateral gi*oin dissection was performed, 
negative nodes were found in four cases, both groins were positive in one case, 
and one of the gi’oins was po.sitive in three cases. Of the four patients wlio 
were subjected to unilateral groin dissection, the nodes were positive in two 
ca.ses and negative in two cases. Of the .six ca.ses witli gland metasta.scs we have 
only' two three-year survivals; two patients who survived have not been fol- 
lowed for three years as yet; the two earl^v deaths i)iclude one patient who had 
intravaginal extension when operated upon, and one who died of a non- 
g.vneeologic disease. 

An analysis of our fatal cases brings out some of the ))oinls which have 
been discussed. The data is jii’csented in Table TV. 

Examination of our first four fatal ca.ses reveals the i-apid cour.se of the 
di.son.se when it involves the vagina. It is .sometimes im]) 0 ssible to be sure which 
is the primary site. A'ai-ious degrees of radiation the’rapy failed to arrest the 
discn.se. Case 9 was a definite vulvar carcinoma which had extended into the 
vagina and, in sjnte of treatment, which included complete vulvectomy, bilateral 
groin di.s.section, ajul radiation, she died with the di.>5oase in one ycai\ It is evi- 
dent that extension into the vagina makes the proirnosis in vulvar cancer ex- 
tremely grave. 

Of the other patients who died with the disease Ca.se 11 was an example 
of inadequate treatment. The groins were not dis.socted because this 70-yenr-old 
lady was a bad cardiac and jioor operative risk. Case 6 was our only patient 
who died with the disease more than two yeara after treatment; tlic lesion from 
which she died was a jiew caT-cinomn rather than ;i recurrence, for it an.*se on 
the other side of the vulva in an entirely new ami untreated region. Tins 


patient, becau.se of her avo, 77 years, was inadequately trca.ted. beinu .subjected 


only to imrtial vulvectomy. In three years a 
labium went on to malignancy — an armimcnt 


letsooplakie arra o!i the o])pf>'^i|c 
for complete vulvectomy vrhen- 


t ver feasible in all eas‘>s associated with Ic-ueoplnkia. 
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one-third of the patients, first noticed a lump in the vulva, whereas only 23 per cent in each 
case noticed ulceration or pruritus. 

The patients who complained of pain were very few in number; the percentage in this 
gi’oup was 9.3. Pain was usually a later sjnmptom, and the survival rate was not as good. 
The best survival rate, with regard to the first symptoms was in the group that first noticed 
a lump, where there was 37.6 for a five-year survival. 

It is interesting that of our patients who had had symptoms for over two years, there 
were 27.9 per cent of five-year survivals. On the contrary, the group showing symptoms for 
less than six months had onlj' a 9 per cent five-j'ear survival record. This is evidence that 
tho type of tumor rather than the speed of diagnosis and treatment may determine the results. 

I was somewhat shocked when I found that only 51 per cent of our group, namely, 44 
patients out of 86, came to us untreated from other places. Treatment had been begun either 
by surgery or radium. Yet our omi results in the patients that we received untreated was 
only 29 per cent, whereas the total was 28 per cent. This would make one feel that other 
people haven’t done much harm in their preliminary unsuccessful efforts. 

With respect to the tj'pe of treatment, I thoroughly agree with Dr. Watson that the 
proper treatment is surgerj’. We have no patient treated with radiation alone who survived 
five years. We have a certain number of patients treated with irradiation to the groin nodes 
who survived five years, but they are in the minority. I think that treatment is dissection of 
the groins and rmlvectomy. 

Tho question of whether tho complete operation should be done or not depends on several 
factors. We had not adopted the Basset one-stage procedure as a general procedure in 1936, 
when the last of these cases was being treated. It was a theory of Dr. Healy at Memorial 
Hospital that the lymph nodes of the groin should be used as a filter and vulvectomy done, 
allowing the lymph nodes to recede, if there was a lympliadenitis present, before the dissection 
was done, so we did not have the breaking down of the inguinal region after operation. That 
seemed to be the proper procedure. Wo had much better results with primary healing of 
the groins when we adopted that procedure. 

I have been interested in the question of nationality in connection mth carcinoma. 
Some time ago I studied that question in cancer of the cervi.x, and found that the Jewish 
population in the clinic, in general comprising 31 per cent of the total clinic, contributed less 
than 4 per cent of the cancers of tlie cervix. Similarly, Jewish women made up only 5 per cent 
of the cancer of the vulva group. In their prognosis they did very much better than the 
other groups. In their group four out of five survived for a period of five years, and this 
is our highest rate in a small number of cases. 

Dr. Pollock has reviewed a larger scries of Memorial Hospital cases, including my fig- 
ures and those of the additional ten years through 1945, which will be presented by him. 

DR. ROBERT S. POLLOCK (by invitation). — The following statistics are in the nature 
of a preliminary report. At the present time wo are studying 244 cases of cancer of the vulva 
seen at Memorial Hospital from 1926 through 1945. These cases are being studied from the 
standpoint of symptomatology and location of tho lesion in order to gather general knowledge 
about tho process. 

There arc 162 recorded cases seen from 1926 through 1940 on which we arc reporting 
five-year “cure” rates. Of this figure, 16 cases were deleted because they were not his- 
tologically proved, thus giving us a total of 146 cases. These have been divided into two 
groups: primary and secondary. The primary cases include those that have come to the 
hospital without any previous treatment of any kind. The secondary g-roup includes those pa- 
tients who have had some form of treatment, eitlier at another institution or by an outside 
physician. This treatment would include x-ray, radium, or surgery. 

We have 100 primary c.'iscs and 46 secondary cases. The "absolute cure’’ rate, that 
is. those cnsc« without evidence of cancer live years after tlie first treatment, is 26.00 per 
emU for the primary group .and 26.0$ per cent for the secondary group. 
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Discussion 

BE. S. B. GUSBERG. — In our group of 30 cases, 24 were squamous coll, tliree basal 
cell, two melanomas, and one an adenocarcinoma arising fi'oni a sweat gland. During this 
same period our records show six cases of Bowen ’s disease of the vulva which were treated 
by excision. 

We were attracted to study this small group of cases because of the fact that this car- 
cinoma appeared to be one with a definite precursor which was seen with a fair de'gree of 
frequency, namely, leucoplakia of the ralva. This fact appeared to be definitelj’ established 
in the literature, yet many of our patients were followed for a long time by their physicians 
and given an amazing array of treatments before they came to their ultimate definitive ex- 
cision. It appeared to us, therefore, that the significance of vulvar lesions should be stressed, 
in spite of the fact that carcinoma was rather infrequent, because of the opportunity to 
remove tissue which might very definitely develop cancer. 

DR. FRANK R. SMITH. — Before the Avar I had prepared a study of carcinoma of the 
vulva, not for the purpose of presenting anj' statistics, but with the idea of finding factors 
in the prognosis of this condition. At that time there were records of 119 patients with 
carcinoma of the vulva at Memorial Hospital. I Avas able to cull from the records 86 patients 
treated at Memorial Hospital up to the year 1936, so in 1941 AA'e had fiA-e-year records of 
these patients. Of that group, our total fiA-e-year figure Avas only 28 per cent. After ten 
years the survhml rate Avas 14.0 per cent, Avhereas after fifteen years, it Avas only 5 per cent. 
So that, of the patients aaIio surA’h'ed five years and seemed free of disease, at least 50 per cent 
of them AA'ere going to show a recurrence of the disease after ten years or nonsurA’iA’al. 

The aA’erage age of our cases Avas 60 years, Avhile Dr. Watson's Avas 59 years. Forty- 
one per cent of our group AA'ere in the decade from 60 to 70 years. There AA'ere 33 per cent 
of fiA’e-j’ear surA-ivals AA'ithout disease in that particular ago group. There Avere four patients 
botAA'cen 25 and 35 years of age. All of the young patients that I liaA-e seen Averc Avonien in 
AA’hom the carcinoma Avas superimposed on a skin lesioTi, .'••uch as psoriasis, eczema, or 
lymphogranuloma. They responded to treatment, i.e., surgery, much more readily than the 
older patients. 

As regards the tyjjo and location of the lesion, our results AA'ere not good AA'here the 
lesion was situated around the clitoris. Strangely enough, 46.5 per cent of our patients had 
the lesion in the left A'uIa'u, AA'hercas only 20.9 per cent had it in the right A'uh'a. In about 
16 per cent the lesion Avas around the clitoris. Those aa'Iio had the lesion on the loft A'ulA'a 
had the highest rate of fiA'e-year "cure," 32.5 per cent, as compared to 22.2 per cent and 21.4 
per cent for the other tAvo locations. 

As regards the first symptom noticed, 1 huA'c ahvays considered leucoplakia and pruritus 
vulA-ao as the tAA'o cardinal primary one.s. Yet in our group, oA'er 31.3 per cent, or nearly 
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In the entire series of 17 cases, four are living five years or over, an incidence of 23.5 
per cent. 

I found that .with radium the patients suffered great pain and sloughing, so we aban- 
doned it. . We feel that in marked cases of leucoplakia or kraurosis, vulvectomy should be done 
as a prophylactic measure. 

Taussig’s work is outstanding and his re.sults are most conclusive. -In 1940 he presented 
a paper in wliich he reported the results in 155 cases, and stated that radium in his hands 
was also disappointing and that he had abandoned its use. With vulvectomy and the Basset 
procedure, he expects suiwival in three out of five cases for a period of five years, or 58.5 per 
cent, even though two of the five show Ijunph gland metastasis. 

In 1941 a very exhaustive paper was presented b}’ Beven of Stockholm, in wliich a very 
thorough statistical study was made of a series of 177 cases in which there was a five-year 
cure .of 36.7 per cent. They used electrocoagulation for removal of the \Tilvar ’ growth, and 
, then teleradium afterward. If there wore any glands present, they did a block dissection. 
Their postoperative mortality was 8.5 per cent. 

I think that today everyone is in agreement tliat vulvectomy, the classical procedure, 
thoroughly done, gives the best chance for a five-year cure. 
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The "determinate group” total is 132. This figure is arrived at after subtracting 14 
cases from the 146 cases studied. These 14 cases represent eight who died of other causes 
and six who were lost track of at a time when they showed no evidence of cancer. There are 
90 primary cases and 42 secondary eases in the determinate group, giving a determinate 
"cure” rate of 28.88 per cent for the primarr*, and 28.57 per cent for the secondary group. 

Tliere is one very interesting inference whicli may be drawn from the figures of our 
absolute "cure” rate. The percentages of both the primarj- and secondary groups are prac- 
ticallj' identical, and therefore it would seem that there are apparently two types of cancers 
of the vulva, one which can be cured despite loss of time and inadequate treatment, and an- 
other which is recalcitrant to treatment despite the application of all methods of therapy. 

DE. MOETIMEE D. SPEISEE. — During the last ten years we have seen 29 cases of 
carcinoma of the vulva at Bellevue Hospital. Twent 3 --six of these were of the squamous- 
cell variety, and tliree adenocarcinomas. In the latter Group 2 originated from the Bartholin 
glands, and in one the origin was not definiteh- determined. 

The primary eases of carcinoma of the vulva numbered 24; of these 10 were inoperable, 
and 14 were amenable to some type of surgical therapy. The treatment varied. Manj’ cases 
Avere subjected to a radical vulvectomj' Avith dissection of the inguinal nodes, while in other 
cases a radical vulvectomy was folloAved at a later date, after a Aveek or tAVO, bj' extensive 
inguinal node resections emploAung the Basset technique. Fifty per cent of our cases operated 
upon either died or showed eAudences of recurrences, Avhile the other 50 per cent are alive and 
Avell. Further scrutiny of this latter group rcA’eals the fact that onlj' tAVo of these cases have 
gone for more than five 5'ears Avithout recurrences. One patient has now been well for four 
j'ear.s, and there are four patients who liaA’e been observed for one year or less since their 
operation. From the standpoint of a fiA’e-j’ear salvage rate, there Avere onlj' tAVO cases out of 
24, an incidence of 8.3 per cent, AA-hich is very much lower than the results obtained by Dr. 
Watson. I believe that in our patients the disease is far more extensive at the time of ad- 
mission to the hospital, and for that reason fullj' half of our patients were beyond the pos- 
sibility of any operative intervention. In these cases there was considerable involvement of 
the vagina, perineum, and perirectal tissues. In those cases in which surgery was under- 
taken, I belieA'e that the disease again Avas Avell advanced as the result of neglect on the part 
of the patient prior to visiting a doctor. We AA'ere, therefore, dealing Avith a group of patients 
in Avhom AA'e expected poor results Avith anj’ method of therapA'. The same condition exists in 
our cases AA'ith carcinoma of the cervix. 

DE. GEOEGE G. WAED. — In looking up the vuh’a cancer cases at the Woman’s Hospi- 
tal, I found that in 28,855 gjmecologic discharges in the past fifteen j-ears, there AA’ere seven- 
teen cases. Of the eleven A\’ard patients four are alive and seven dead. Of the six priA’ate 
cases one is dead, three are alive, and we have lost track of two. 

Of the seven Imng cases, one is living 15 j'ears, one 11 j’cars, one seven j’ears, one five 
.rears, and three one j'ear. 

We used radium alone in the earty cases, but liaA'e since abandoned it. Of the cases in 
AA’hich radium alone Avas used, four in all, one is alive after fifteen years, tho others liaAong 
Succumbed. We used radium Avith A’ulA’ectomj'^ in one case, and that patient is still liAung 
after eleven years. 

There were five cases in which vulvectomy alone Avas done. In that group two patients 
Avere alive after one year, and the other three were dead after five years. 

We now do the complete vulvectomy operation in every case and follow it AAuth the 
Basset procedure. We do not do the tAA’o procedures in the same sitting. In doing the 
Basset procedure we follow Dr. Taussig’s well worked-out technique, AA’hich is very extensive 
and which makes a point of getting Cloquet’s gland underneath the inguinal Egament, at the 
femoral ring. There AA’ere seven cases in which we did ATilvectomy and the Basset procedure, 
and of that group three are dead and the other four are liA’ing, tAvo for one year, one for 
seven years, and one for eleven years. 
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Table I. Analysis op 66 Cases of Aspiration 


Prolonged labor, 
Type of delivery. 

30 hours or over 


9 

or 14% 

Normal spontaneous 


29 

44% 

Cesarean section 


14 

21% 


Operative other 


23 

35% 

Anesthesia, 

Aspiration, 

Gas, oxygen, ether 


■ 66 

100% 

Eecorded at delivery 

cnl t 

n 

45 

68% 


OUXIU. 

liquid 

o 

40 




Subsequently diagnosed 


21 

32% 


Obstructive reaction 


5 

8% 


suffocation 

3 


• 

massive collapse 

2 




Asthmatic-like reaction 


61 

92% 

Cyanosis, 

Eecorded 


55 

83% 

Tachycardia, 

Pulse over 110 per minute 


66 

100% 

Dyspnea, 

Eespirations over 30 per minute 

66 

100% 

Chest pathologj', 

Diffuse 


15 

23% 

Eight only 


51 

77% 


Left only 


0 

0% 

Morbidity, 

Febrile 

20 


30% 

chest 

8 




pneumonia 6 

abscess 2 





other 

12 



Chemotherapy, 

Sulfonamides 


14 

21% 

Penicillin 

3 


5% 


Both 

2 


3% 

Deaths, 

Immediate 

2 


3% 


Later 

0 


0% 



Fig. I. — Ma.s.slvc collap.xf of riglit lung following obstruction by soliil, undige.sted food. Note 
the nicdia.'^tinal .‘ililft and lioniogeneons density over the colIai)sed .area. 

Obstructive rc.ictions occurred in the tive patients that aspirated solid 
material. Three of those had complete obstruction; two died of suffocation 
on the delivery table, wheroa.s the third recovered after coughing up a large 
piece of meat. Two of the five patients had incomplete obstruction with massive 
atelectasis, and both recovered after coughing up the obstructing material. 
These patients e.xhibited the classical picture of massive collapse with cyanosis, 
tachycardia, dy.spnca, evidence of mediastinal shift, and consolidation. Fig. 3 
shouA the typical chest plate in such a case. There is mediastinal .shift and a 
iiomogencous density over the eollajised area on the right side. 



THE ASPIEATIOH OF STOMACH CONTENTS INTO THE LUNGS 
DUEING OBSTETEIC ANESTHESIA- 


Curtis L, ]\£endelson, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical College and 

New Yorli Hospital) 

I N MOST texts on pulmonaiy complications, aspiration of stomach contents 
into the lungs during general anesthesia is considered under the heading of 
postanesthetic pneumonia. Aspiration of infected material is said to produce 
atelectasis, pneumonia, and lung abscess.' 

A survey of New York L5ung-In Hospital records of patients that aspirated 
gastric contents during obstetric anesthesia revealed the following different 
diagnoses: suffocation, massive atelectasis, partial atelectasis, disc atelectasis, 
pulmonaiy infarct, aspiration pneumonia, bronchopneumonia, lobar pneumonia, 
virus pneumonia, atypical pneumonia, tuberculous pneumonia, pulmonarj' tuber- 
culosis, fungus infection, pulmonary metastasis, drowned lung, cardiac failure, 
pulmonary edema, and paroxysmal tachycardia. Obviously, a better understand- 
ing of this condition is wanting. 


Present Study 

There have been sixty-six in'stanees of aspiration of stomach contents into 
the lungs in 44,016 pregnancies at the Lying-In Hospital from 1932 to 1945. 
The incidence of this complication is 0.15 per cent. 

An analysis of the cases is presented and followed by experimental work to 
clarify the pathology of aspiration, and thereby gain insight into ils diagnosis, 
prevention, and treatment. 


Analysis of Cases 

The significant data in the 66 cases are summarized in Table I. 

The incidence of prolonged labor was somewhat highei- than that of the 
t otal clinic population, which is 10 per cent. 

Obstetric Eeactions 

Slightly more than half of the cases had operative intervention requiring 
relatively longer administration and greater depth of anesthesia than those 
delivered spontaneously. A mixture of gas, oxygen, and ether was employed 
in all instances. 

Aspiration 

Aspiration was recorded as ha-ving definitely occurred in the deli\’en- room 
hi 68 per cent. In 32 per cent this complication went unrecognized until 
later. The character of the aspirated material in the 45 recorded cases ^ was 
liquid i n 40 and solid in five. ' 

•Roinl at .a mcetinp of the Xciv York Obstetrical Society, Dec. 11. Ifll.':. 
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and rhonchi. High pulse and respiratory rates were common, often reaching 
values of 160 and 40 respectively. Evidence of cardiac failure frequently ap- 
peared, and occasionally culminated in pulmonary edema. 

The patients were critically ill during the acute episode, but there was 
gradual stabilization vdthin tAventy-four to thirty-six hours, and recovery Avas 
usually complete Avith an afebrile and uncomplicated course. 

Early x-rays revealed irregular, soft, mottled densities in the involved 
areas, but no mediastinal shift. Subsequent films usually shoAved complete 
clearing AAnthin seven to ten days. These features are illustrated in Pigs. 2, 3, 4, 
and 5. 



Fig. 4. — Another case after the aspiration of liquid gastric contents. 
Fig. 0. — The same patient as In Fig. 4, .seven days later. 


Cyanosis, Tachycardia, Dyspnea 

Cj'anosis, tachycardia, and dyspnea occurred in most cases, regardle.ss of the 
tjqie of aspiration. 

Chest Pathology 

The right lung A\’as mo.st commonly inAmlved in both types of aspiration. 
iMassiA'C aspiration, hoAA'eA^er, readily iuAmlved both lungs. 


Morbidity and Chemotherapy 

Tlie morbid group includes any patient A\dth elcAmtion of oi-al temperature to 
38° C. (100.4° F.) during any Iaa-o lAventy-four-hour periods postpartum, ex- 
clusiA'c of the fii-st t.Aventy-four liours folloAving delivery. Thirty per cent of all 
cases Avere morbid, but le.ss than lialf the morliidity’ AV'as attributable to elicst 
pathology. IMany cases occurred before the use of sulfonamides and penicillin, 
so that relatively few received this lyiie of chemotherapy, yet only six patients 
dcA’cloped pneumonia. Tavo of the pneumonia cases folloAved the obstrucliA^e 
iAqie of reaction, and four folloAved the asthmatic type. One of each of these 
groufis Avent on to develop a Jung ab.see.ss. Fortunately all these patients re- 
covered. Infection must be regarded as a reh'itiA’cly infrequent hut serious 
.secondaiw complication. 
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Asthmatic-like Reactions 

A very different type of reaction was oliserved in the 40 patients that 
aspirated liquid material. For lack of any existing description, this type of 
reaction may best be likened to an acute asthmatic attack. 



Flff. 2. — Scatjter.ed soft, mottled, confluent densities seen after aspiration of liquid gastric 
contents. Note the absence of any mediastinal shift. 



Pig. 3. — The same patient as in Pig. 2 , ten days later. 


Apparently liquid gastric contents were aspirated into the lungs, while the 
laryngeal reflexes were abolished during general anesthesia. The actual aspira- 
tion often escaped recognition. Cyanosis, tachycardia, and dyspnea developed 
as in the obstructive cases, but there was no massive atelectasis or mediastinal 
shift. Auscultation over the involved ai’eas revealed numerous Avheezes, rales, 
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appearance of massive atelectasis. Practically all crepitation is gone, but 
otherwise the gross picture is not remarkable. There is no free fluid in the pleural 
or pericardial cavities. The heart and abdominal viscera are normal. The 
tjTiical microscopic pictui’e of atelectasis is seen in Pig. 8. 



Fig. 8. — Section of a rabbit lung showing massive atelectasis. 



Fig. 9. — Chest film of a rabbit .after aspiration of 20 c.c. of tenth normal hydrochloric 
acid. Note tlie .soft, mottled, confluent densities and ab.sence of any mediastinal shift 

Fig. 10. — Chest film of a rabbit after aspiration of 20 c.c. of unneutralized liquid gastric 
contents. Note the similarity to Fig. 9, 

l‘'ollowing aspiration of liquid containing liydrocJiloric acid (tenth normal 
hydrochloric acid or unneutralized liquid vomitiis) the animals develop a 
syndrome simihir in many res])ects to tluit observed in the human following 
liquid aspiration. Cyanosis and labored respirations develop immediatelj', but 
death often ensues within minutes to hours, with a pink froth exuding from the 
respiratoiy passages in the terminal .stages. X-rays reveal irregular, .soft, 
mottled shadows without media.stinal .shift. Pig. 9 shows the picture after 
a.spiration of 20 c.c. of tenth noimal hydrochloric acid, and Fig. 30 .shows prac- 
tically identical findings sifter a.spiration of 20 c.c. of unneutralized liquid 
vomitus. The gro.ss pathologic picture may he dcsci-ihed as follows : The trachea 
is injected and filled with jiink frothy material. The pleural cavities contain a 
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Mortality 

The two deaths iu the series were due to suffocation from complete obstruc- 
tion by solid undigested food. Both patients had recently'' ingested a full meal; 
one eight hours previously, the other six hours previously. Autopsy obtained 
in the latter case revealed complete obstruction of the major respiratory passages 
by solid food particles. 

None of the cases in the series suffered from pulmonary tuberculosis, 
primary organic heart disease, concurrent respiratoiy infection, or malignancy. 

Experimental 

A series of animal experiments were undertaken to determine the pathology 
of these two different aspiration sjmdromes. Anyone who has aspirated the 
slightest amount of fluid during a vomiting seizure will remember the intense 
irritation produced. It was thought pertinent to evaluate the role of hydro- 
chloric acid. 



Fig. 6. — Chest film of normal rahbit. 

Fig. 7. — Chest film of a rabbit after obstruction by solid undigested food. Note the 
mediastinal shift and homogeneous density over tlie collapsed area. 


Various materials were introduced into the lungs of adult rabbits weighing 
between 5 and 6 kilograms. In some instances the material Avas introduced 
using a laryngoscope during sodium pentothal anesthesia, Avhile in others the 
material Avas introduced directly into the trachea after preliminary’' tracheotomy. 

7 The following substances Avere used: distilled AA’^ater, normal saline, tenth 
normal hydrochloric acid, liquid vomitus, neutralized Liquid vomitus, vomitus 
containing solid undigested food, and neutralized A’omitus containing solid un- 
digested food. All vomitus Avas obtained from parturient patients, none of whom 
suffered from achlorhydria. Such material Avas used in its acid state unless 
subsequently modified to a neutral pH, as preA’^iously indicated. 

The experimental results may be summarized as folloAvs. After aspiration 
of solid undigested food the picture is iiiAmriably that of obstruction as ob- 
served in the human. This is tine regardless of AAdiether acid or neutral material 
is used. Complete obstruction causes suffocation. Incomplete _ obstruction 
produces massive atelectasis. The chest film of a normal rabbit is shoAvn in 
Pig. 6. Fig. 7 shoAvs the picture AAuth massive collapse following incomplete 
obstruction. Note the homogeneous density and mediastinal shift. Animals re- 
lieved of obstruction recoA'er completely. The collapsed lung sIioaa^s the typical 
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11 shows the lungs after aspiration of 20 c.e. of tentli normal hydrochloric acid, 
and Fig. 12 shows a similar picture after aspiration of 20 c.c. of unneutralized 
liquid vomitus. On cut section the lungs exude a pink gelatinous material. The 
heart is dilated and shows .small subperieardial hemorrhages. There is conges- 
tion of all the abdominal viscera. 



Fie. 13. — Section of rabbit lung.s after aspiration of 20 c.c. of tenth normal hydrochloric 
acid. Note the bronchiolar pattern with necrotic epithelium partly sloughed into the lumen, 
and the peribronchiolar congestion. 



Fig. 14. — Section of rabbit lungs after aspiration of 20 c.c. of unneutralized liqiud 
gastric contents. Note the character of the alveolar walls with pvk'notic nuclei and the 
exudate within the alveoli. 


The microscopic picture is al.so the same after a.spiration of equal amounts 
of tenth normal hydrochloric acid or unneutralized liquid vomitus. The trachea 
and larger bronchi are congested, but the epithelium is intact. A waiw hron- 
chiolar pattern is noted, indicative of muscular spa.sm. There is peribronchiolar 
hemoiThage and exudate with areas of suiTOunding emphysema. In places the 
broneliiolar epithelium is necrotic and .sloughed into the lumen. The alveolar 
walls are hyaline irith absent or pyknotie nuclei. Perivascular edema is marked. 
There is congestion and edema throughout. Figs. 13 and 14 demonstrate the 
above features. 
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serosangiiineous fluid. The visceral pleura is smooth Avith large subpleural 
hemorrhages, imparting a variegated color to the lungs, ranging from normal 
pink through all the shades of red to a rich dark purple. The darker areas 
are doughy in contrast to the pink areas Avhich retain normal crepitation. The 
lungs are heavier than normal. Scatter empln'-sematous blebs are present. Pig. 
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and Fig. IS shows the lungs after aspiration of 20 c.c. of neutralized liquid 
vomitus. The cut surface of the lungs is normal. The lieart and abdominal 
viscera are unremarkable. 

The microscopic picture is not remarkable except for small patches of atelec- 
tasis and emphysema. There are no bronchiolar changes, ricmorrhage, con- 
gestion, edema, and exudate are absent. Fig. .19 shows a section from the lungs 
after aspiration of 20 c.c. of normal saline, and Fig. 20 shows a section following 
aspiration of 20 c.c. of neutralized liquid vomitus. 



Pig-. 18. — Lungs of a rabbit after aspiration of 20 c.c. of neutralized liquid gastric contents. 

Essentialiy tlie same as Pig. 17. 




Fig. 19. — Section of rabbit lungs after aspiration of 20 c.c. of normal saline. There is 
slight emphysema, but otherwise the section is unremarkable. 

Fig. 20. — Section of rabbit lungs after aspiration of 20 c.c. of neutralized liquid gastric 
contents. Tliere is a small area of atelectasis. 
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Following aspiration of neutral liquid (distilled water, normal saline, 
or neutralized liquid vomitus) in equal quantities to the preceding series of -acid 
experiments, the animals go through a brief phase of labored respirations and 
cyanosis, but within a few hours they are apparentlj'- back to normal, able to 
carry on rabbit activities uninhibited. There are no significant x-ray changes. 
Pig. 15 shows the chest film after aspiration of 20 c.c. of normal saline and Pig. 



Fig. 15. — Chest film of a rabbit after aspiration of 20 c.c. of normal saline. There are 
^no significant changes. 

Fig. 16. — Chest film of a rabbit after aspiration of 20 c.c. of neutralized liquid gastric 
contents. There are no significant changes. 



Fig. 17. — Lungs of a rabbit after aspiration of 20 c.c. of normal saline. Except for minute 
hemorrhagic areas, the lungs are not remarkable. 

16 shows the film after aspiration of 20 c.c. of neutralized liquid vomitus. The 
gross pathologic changes are minimal. The trachea and larger bronelii are nor- 
mal. There is no free fiuid in the pleural or pericardial cavities. The lungs 
show minute scattered areas of atelectasis, but for the most part are crepitant 
throughout. Pig. 17 shows the lungs after aspiration of 20 c.c. of normal saline, 
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tion of tenth nonnal liydroehloric acid and iinncutralizcd liquid gastric con- 
tents are similar to tliose following gassing Mutli clilorine and phosgene, but there 
is less necrosis after aspiration, probably because of smaller concentration of 
the irritant. 

Therapy in this tjqie of aspiration should be directed against the lironchiolar 
spasm and cardiac embarrassment. OxA^gen, atropine, adrenaline, and amino- 
phylline will accomplish tliese olijectives. Should evidence of cardiac failure 
develop, rapid intravenous digitalization is indicated. The circulatory burden 
may be further relieved by the application of tourniquets to the extremities to 
produce the effect of a bloodless phlebotomy. 

The dramatic' relief reported”' in the treatment of acute a.sthma by stellate 
ganglion block suggests that this procedure may be of value. The fundamental 
neurophysiology of stellate ganglion block is not clear, but the technique 
of performing the block is relatively simple. So far it has not been tried in the 
treatment of this type of aspiration. 

The bronchoscope would appear to be of little value in this condition, for 
the pathologic process is beyond reach, and endoscopy may only increase the 
existent spasm and dangers of secondary infection. 

The majority of patients have an afebrile recoveiy with complete clearing 
of the chest in seven to ten days. The pathologic process is primarily irritative 
and not infectious, but sulfonamides and penicillin may be of value in preventing 
secondary infection due to concurrent aspiration of na.sopharyngeal flora. 

It is conceivable that both solid and liquid aspiration may occur simul- 
taneously, in wliieh instance both the obstiuetive and asthmatic pictures would 
be found. In the present series this situation has not been encountered. Pi’e- 
sumably the presence of any solid material so alters the consistency of the gastric 
contents that little mateiial reaches the bronchioles. 

It is important to appreciate that both t^q^es of aspiration are preventable. 
The delayed emptying time of the stomach during labor has already been dis- 
cussed. The necessity of feeding the partuiaent has been overemphasized. Mis- 
informed friends and relatives often urge the patient to ingest a heavy meal 
early in labor before going to the hospital. This food is .supposed to provide 
strength for parturition. It is obviously dangerous to give anj’’ solid food during 
labor and it would be judicious to explain this to the patient duiing the prenatal 
course. 

The dangers of fluid aspiration have been overlooked, for it is common 
hospital practice to urge water, tea, and fiaiit juices throughout the first stage 
of labor. It has already been pointed out that copious amounts of liquid may 
be retained in the stomach and that aspiration of liquid occurs much more fre- 
quently than aspiration of solid material. 

It is common surgical practice to withhold all feeding for twelve houi'S 
or longer before any elective opei-ation. This procedure plus the delayed empty- 
ing time of the stomach during labor probably account for a.spiration being less 
of a surgical than an obstetric hazard. Wliile it is true that the parturient ex- 
pends considerably greater energy than the preoperative patient, it is unlikely 
that any serious harm would result from withholding all oral feeding for the 
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Discussion 

The gastric emptying time is often prolonged during labor. This applies 
to liquid as well as solid stomach contents. At delivery it is not uncommon for 
a patient to vomit food . ingested twentj^'-four to forty-eight hours previously. 
As much as a liter of clear to dark green fluid has been recovered from a single 
patient. 

Aspiration of vomitus may occur while the laryngeal reflexes are aliolished 
during general anesthesia. Bronchial configuration favors right-sided aspira- 
tion, but massive aspiration readily involves both liuig fields. Liquid material 
is more commonly aspirated than solid. The consistency and dimensions of 
solid food probably interfere with its aspiration. 

This stud.y reveals that two entirelj’’ different syndromes may follow aspira- 
tion. Aspiration of solid food usually produces the well-luiovm picture of 
laiyiigeal or bronchial obstraction. Complete obstruction produces suffocation. 
Incomplete obstruction produces massive atelectasis with the classical picture 
of cjmnosis, taehj^eardia, d.vspnea, mediastinal shift, and signs of consolidation 
over the collapsed area. X-raj^’s reveal a homogeneous densitj'- in the affected 
area and varying degrees of mediastinal shift. The pathologj’- of atelectasis is 
well described in all textliooks dealing with the subject. 

Obstruction should be promptly relieved either indirectly by external stimu- 
lation vdth encouragement of coughing, or directly with the aid of suction and 
endoscopic • removal. 

The value of sulfonamides and penicillin for this type of aspiration is ques- 
tionable. Although the process is not primarily infectious, the seriousness of 
secondary pneumonia and lung abscess may make such chemotherapy worth- 
while as a prophylactic measure. 

Aspiration of liquid material produces an asthmatic-like syndrome with 
distinct clinical, roentgenologic, and pathologic features. Apparently this 
syndrome has escaped recognition, for to the author’s knowledge it has not been 
previously described. There is cyanosis, tachycardia, and dyspnea, but no medi- 
astinal shift or massive atelectasis. Wheezes, rales, and ronchi are heard over 
the affected portions of the lungs. 

X-rays reveal irregular, soft, mottled densities without mediastinal shift. 
The picture has been misinterpreted as bronchopneumonia, tuberculosis, fungus 
infection, and even metastasis. 

Progressive cardiac embarrassment and pulmonary edema may supervene, 
regardless of the previous normal condition of the heart. Here the diagnosis 
has been confused with primary cardiac failure. 

The animal experiments indicate that hydrochloric acid is responsible for 
the changes described. The acid produces a bronchiolar spasm and a peri- 
bronchiolar congestive and exudative reaction interfering vdth normal intra- 
pulmonary circulation to the extent that cardiac failure may develop. 

The irritative action of hydrochloric acid on the respiratory tract has been 
previously studied by Wintemitz,’^ specifically in reference to the action of 
chlorine and phosgene in war gas poisoning, but any relation to the pathology 
of aspiration appears to have been overlooked. The changes follmring aspira- 
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4. Liquid material is more frequently aspirated than solid. 

5. Aspiration of solid material usually jiroduces the classical picture of 
laryngeal or hroneliial obstnietion. 

6. Aspiration of liquid produces an apparently hitherto unrecognized 

asthmatic-like syndrome with distinct clinical, roentgenologic, and pathologic 
features. This .syndrome is due to the irritative action of gastric hydrochloric 
acid, which produces hronchiolar .sjiasm and a peribi-onchiolar exudative and 
congestive reaction. , ' 

7. A.spiration of stomach contents into the lungs is preventable. The 
dangers of this complication as an ob.stctric hazard may be avoided by: (a) 
withholding oral feeding during labor and substituting parenteral administra- 
tion. where necessary; (b) Avidcr use of local anesthesia where indicated and 
feasible; (c) alkalinization of, and emptying the .stomacli contents prior to the 
administration of a general anesthetic; (d) competent administration of gen- 
eral anesthesia Avith full appreciation of the dangers of a.spiration during in- 
duction and reeoveiy; (e) adequate deliveiy-room efiuiiimcnt, including trans- 
parent ane.sthetic ma.sk.s, tiltable delWery table, suction, laiyngoscope, and bron- 
choscope; and (f) differential diagnosis between tlie two syndromes described, 
and prompt institution of suitable therapy. 

Note. — T he factors used in the animal x-ray experiments were: uO hilovolt pealc, 30 
inches, 3 seconds, 40 milliampercs, using a cassette a’nd Buckv diaphragm. 

The author wishes to thank the members of tlie Lying-In staff for permission to use 
the private cases included in this study. Acknowledgment of technical ns.sistance in the 
animal x-ray work is expressed to ^liss Mildred Powlitis. 
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Discussion 

DE. PALUEL J. FLAGG (by invitation). — I would like to present several observa- 
tions. It seems to me that tliese accidents may be divided into the acute emergency, the 
nsphj-xial accident that occurs on the operating table, and the postasplu-xial problem pre- 
sented by the aftercare. It seems strange to me that there is no anesthetist on this program, 
as it largely is an anesthetic problem. It confirms an impression I have had for a long time, 
that we need a pneumatologic service in our hospitals, and that means a group who will care 
for the administration of gases, for the control of open anesthesia and, of course, we in- 
clude local and basal anesthesia and other methods of general, as well as the use of gases 
for resuscitation, and the use of gases for inhalation throughout all the postasphyxial stage. 

The pathologj' that has been described here seems to line up verj- closely with the 
pathology we meet with in anoxia. The studies as to the effect of hj-drochloric acid are 
rather new, but the other phenomena that were described are quite usual in anoxic anoxia and 
obstructive asphj-xia. 

I desire to present a case which bears out the need of the triple service which I have 
referred to. 

The operation was a cesarean section, done Jan. 9, 1940. No premedication. Gas- 
oxj’gen-ether anesthesia was used. Induction was smooth — relaxation earlj-; pronounced 
salivation; high oxygen concentration maintained to the delivery of the infant, which was 
somewhat dusky in appearance, but breathed spontaneouslj-. 
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average duration of labor. Should fluid and caloric balance be disturbed in the 
event of prolonged labor, parenteral therapy is available. 

Even if oral feedings were withheld during labor, it is possible that the 
stomach might still elaborate and retain sufficient liydroehlorie acid to produce 
a serious aspiration hazard. This danger could lie readily avoided b}^ emptying 
the stomach prior to the administration of a general anesthesia. The time-hon- 
ored finger in the throat metliod is always available, but the oral administration 
of a warm alkaline solution would in all probability produce the same desired 
effect and furtlier obviate 'the dangers of residual hydrochloric acid being 
aspirated from the nasophaiynx. 

The anesthetic problem deserves special consideration. A new and inex- 
perienced intern is frequently assigned to give obstetric anesthesia. Wider use 
of local anestliesia would eliminate the dangers of incompetently administered 
general anesthesia. Too often an active patient is rushed into the delivery room 
and a general anesthetic started with an opaque maslc fastened over the face 
before information is obtained regarding the condition of the lieart, lungs, or 
stomach. Examination of the heart and lungs is recorded on most labor sheets. 
The time of ingestion of tlie previous meal should also be recorded. This would 
draw attention to the possibility of a full stomach. 

Once retching occurs, it is dangerous to force the ane.sthetic if the stomach 
has not been emptied. The mask should be removed, vomiting encouraged, and 
followed by thorough cleansing of the mouth and nasopiiar.-^mx. Opaque masks 
are undesirable as vomitus ^maj’- be concealed. It may also escape recognition 
if the anesthetist’s attention is focused on the obstetric proceedings at the other 
end of the table. The anesthetist should remain with the patient until the 
larjmgeal reflexes have returned. 

Suction, laiyngoscopic, and broPchoscopic equipment should be readily 
available in the delivery room, together until pei-sonnel trained in its use. The 
delivery table should be adjustable for Trendelenburg position. 

Summary 

Sixty-six eases of aspiration of stomach contents into tlie lungs during 
obstetric anesthesia are analj’^zed. The incidence of this complication is 0.15 per* 
cent in 44,016 pregnancies at the New York Lying-In Hospital from 1932 to 
1945. 

Two distinct aspiration syndromes are described. Tlie clinical, roent- 
genologic, and pathologic features of each are reproduced in the rabbit, and in- 
ferences drawn regarding diagnosis, prevention, and treatment. 

Conclusions 

1. Gastric retention of solid aud liquid material is prolonged during labor. 

2. Aspiration of vomitus into the lungs may occur while the lajumgeal re- 
flexes are abolished during general anesthesia, 

3. Bronchial configuration favors right-sided aspiration. Ha.ssive aspira- 
tion, however, readily involves both lungs. 



THE MUSCLE OF MICTURITION 

Its Role in the Sphincter Mechanism With Reference to Incontinence*in 

the Female 

William T, Kennedy, B.A., M.A., M.B. (Toronto), L.iM.C.C., P.A.C.S., 

New York, N. Y. 

(From the Clinic of the Woman\<; Hospital) 

A fter studying the urethra for a number of years, I concluded that, if 
progress was to be made in the treatment of its disorders, it is essential 
that a further study of its anatomy and physiology must be made. Therefore 
the gjmecologist must acquire further facts and become more fully equipped if 
he is to render adequate assistance in cases of female incontinence. Here, I 
feel that a need really exists for a specialists’ study of the anatomy of the 
mechanism so that one can clearly detei*mine the facts. 

To justify this paper, the author presents his method of further studying 
the anatomy of the urethra and some information which has come to light in this 
work, which will give us a more intelligent conception of the structure of this 
important organ. We must consider the physiologj’', and devote more time to 
find ways and means of restoring any partial loss of its function. It is desir- 
able, therefore, to take an inventory of facts about the urethra, and then list 
the items which might be considered incomplete, obscure, or even not Icnown. 

.1. Are the scattered striated intrinsic muscle fibers in the wall of the 
urethra separated or divided contracting units, or do they belong to one or 
more muscles? 

2. Are these fibers the extensions of either the levator ani, the bulbo- 
cavernosus, the ischiocavernosus, or the transversus perinei muscles? 

3. How are these muscle bundles innervated? 

4. Where is the insertion of that portion of the levator ani which goes to 
the urethra? 

5. Does the urethra possess peristalsis-like organs with similar muscular 
arrangement, as the intestine and the ureter? 

6. Does the urethra pass the urine througli it, other than by peristalsis? 

7. What is the true sphincter ? 

8. How is it opened or closed? 

9. What is the most probable mechanism of the sphincter ? 

It is quite clear that, if we are to answer these questions, we must know 
more anatomy at least, and, probably with it, more physiology. 

Suppose we start Avith the intrinsic voluntary muscle fibers of the urethra 
and see AA^iat previous facts are aA’^ailable. Anatomists and histologists have 
for years observed striated voluntary muscles to be intimately connected in the 
urethral musculature. One author describes components of the urethra 
minutely, and intimates that the urethra consists of two coats of smooth muscle 
an outer circular and an inner longitudinal — and that these coats are supported 
at certain intervals by a collection of striated and smooth muscles. He further 
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As the uterus was being closed I noted that the patient’s respiratory tidal volume was 
shallow, that the rate was up, and that it was difficult to oxygenate the blood 'with con- 
centrated oxj'gen. There seemed to be some form of respiratory obstruction. Filling the 
bag with pure oxygen produced no effect on the patient’s color. The obstruction was not 
the hind that produces cyanosis or labored breatliing, but there seemed to be something inter- 
fering" with the interchange of air. The patient was laryngoscoped, and I noted gastric 
contents in the pharynx and dark brown gastric contents escaping from the glottis. I in- 
tubated at once a No. 7 endotracheal tube and practiced endotracheal suction, the intubation 
taking place without any resistance. The glottis was open. Endotracheal suction resulted in 
the removal of a large quantit}' of gastric contents from the trachea and bronchi. Eespiration 
improved and the color returned. The respiratory rate remained increased until the patient 
was returned to bed. Twenty-four hours after operation the patient developed a cough with 
expectoration, increased respirations, and pain in the chest. Examination of the sputum 
showed Type XVIII pneumococcus. She was put in a tent and given sulfonamides. In 
order to raise the tent oxj'gen concentration two tanks of oxygen were used simultaneously, 
so that we were using 25 to 30 liters of oxj-gen a minute. With this deliver}’- a tent concentra- 
tion of 50 to 60 per cent of o.xj’gen was maintained. In otlier words, there is no point in giv- 
ing oxygen unless you are getting a flow which is sufficient!}' high to reduce the asphyxiation. 
The respirations throughout were never labored, nor did they exceed 32 a minute. There 
was no bloody expectoration, and the color was satisfactory at all times. Tlie use of the 
tent was discontinued on January 15, and the patient had recovered completely. 

After the patient had been returned to bed there was pronounced aphonia, and she com- 
plained of distress on coughing. On entrance to the hospital the hemoglobin had been 60 
per cent; it dropped to 47 per cent, and then returned to 60 per cent. An admission the red 
blood cells had been 3,800,000; they dropped to 2,900,000, and then returned to 3,800,000. 

This case suggests the following comments: 

The patient was properly prepared for operation, and yet there was enough fluid in 
the stomach to drown her. Mouth suction should always be at hand during obstetric an- 
esthesia and, by being at hand, it should be turned on, and the suction tube should hang 
on the operating table where it can be reached and used instantly. It is not a question of 
merely having the apparatus ; it should be on hand so it can be used if necessary. 

Aspiration of stomach contents may take place without cough or struggle. 

If a mask is strapped to the patient’s face, preventing the escape or knowledge of gastric 
regurgitation, drowning may easily take place. 

A laryngoscope should be at hand in every operating room and the anesthetist should 
be familiar with its use. 

An oxygen tent is useless unless it contains the required oxygen. This should be con- 
stantly and accurately determined by the attending pneumatologist or pneumatologic tech- 
nician. 

DE. JAMES E. MILLEE, — For the last eight years we have had in the Hartford Hospi- 
tal a well-conducted ‘'pneumatologic” service. During this time we have had 26,764 de- 
liveries with 24 deaths, or 1 per 1115. We have had no asphyxial deaths, although several 
times a year we come near to it. The anesthetists are under the control of men who are skilled 
in the use of the laryngoscope, and suction, piped in the wall, is at hand. 

There have been six deaths which occurred during or 'at the time of delivery or soon 
thereafter. One was in a cesarean section, a cerebral vascular accident; one was in a 
case of toxemia which should not have been operated upon, but would have died in either case ; 
one was a spinal anesthesia death, in which the procedure was used under the protest of the 
anesthetist; one was a rupture of the uterus before admission; another was a severe toxemia; 
and one other was a rupture of the uterus, -iwth possibly an associated aspiration, though no 
autopsy was done; and the last one died undelivered with a massive pulmonary embolism, 
proved at autopsy. 

We, feel very strongly the necessity of having a well-coordinated physician-controlled 
anesthesia department which is in control of all the pneumatologic and transfusion services. 
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Eie. 1. — Section at riglit angles to the sagittal i)lane parallel to the urethral canal 
through the superior uretiiral wall. 

T, .... ~ Muscle of micturition (striated). 0.0. = Origin of the micturition (striated). 

B.C.M. = Bulbocavernosus muscle. I.C.M. = Ischiocavernosus muscle. G. = Glandular por- 
tion of urethra. I.L.M. = Insertion levator muscle. U. = Urethral canal. T.S. = True 
sphincter (involuntary, smooth) — circular and longitudinal muscle fibers surrounding the 
middle and inner two-thirds of the length of the urethra. P.N. = Pudendal nerve trunk. 
R.P. = Ramus of pubis. 



Fig. 2. — Section at right angles to the sagittal plane and parallel to the urethral canal 
through part of the urethral canal. , t 

M.M. = Muscle of micturition (striated). E. = Bladder. U. = Urethral canal. 

= Insertion levator muscle. A.B.C.D.B.P.G.H. are lines through 'which corresponding follow- 
ing histologic sections have been taken. Sections are at right angles to the urethral canal. 
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says that “certain striated muscle fibers belonging to the group of constrictors 
of the vestibule also surround and close upon the urethra.” Anatomists speak 
of a voluntaiy or striated sphincter about the internal meatus, but they have 
not described any definite muscle. Others mention voluntary or striated fibers 
running over the urethra, but no fibei’s belmv it. One prominent gjmeeologist 
in tlie illustration of his book shows many voluntary fibers surrounding the 
urethra and many more passing over it to surround the vagina, yet had no 
definite beginning or ending. Little or no uniformity regarding these muscle 
fibers can be found, and their action is almost as obscure. Other anatomists 
believe them to be part of, and continuation of, the levator ani muscles, and if 
so, then they would constitute an insertion of this muscle. Some commentators 
would lead one to believe they might come either from the transversus perinei, 
the bulbocavernosus, or the ischiocavernosus muscles. No definite innervation 
to the intrinsic muscles has been observed. Until the anatomy is more clarified, 
the inventory questions remain unanswered. 

I could see only one way to .clarify this problem, namely, to make an an- 
atomic, histologic stud}* of the urethra in three dimensions. This was accom- 
plished by serial sections of two urethras cut in planes at right angles, one at 
right angles to the canal, and the other at right angles to the sagittal section 
of the body, parallel to the canal. First, an adult urethra was obtained and 
serially sectioned at right angles to the canal. The sections were stained by the 
von Gieson method. Studying these sections revealed that many striated vol- 
untary fibers passed transversely over the urethra (in the plane between the 
rami), then down into the lateral walls of the urethra to run posteriorly and 
obliquely between the longitudinal and circular smooth muscles, and then trans- 
versely under the urethra between the smooth muscles of the inner third of the 
urethra. Two small bundles of muscles .jutted off these inferior transverse 
muscles, posteriorly and parallel to the canal to pass into the longitudinal smooth 
muscles of the trigone and end there. A full-term baby's urethra was treated 
similarly and gave similar infonnation. The study was then carried on with 
one full-term baby’s urethra cut at right angles to the canal, and a second 
parallel to the canal and at right angles to the sagittal section of the body. 

Sections parallel to the canal and at right angles to the sagittal section 
of the urethra illustrate : 

1. Two origins of the striated muscle. (Pig. 1.) 

2. The nerve supply of the striated muscle. (Pig. 1.) 

3. The striated muscle having its own identity separate from the levator 
ani, the bulbocavernosus, the ischiocavernosus, and the transversus perinei 
muscles. (Pigs. 1 to 9.) 

4. A most definite insertion of the levator ani ends in the lateral wall of 
the urethra not far from 'the junction of its middle and inner third. (Pig. 6.) 

5. The exteht of the glandular portion of the urethra (the outer third of 
the canal) and the relation of the bulbocavernosus muscle to this portion. 

(Pig. 1.) 

6. The extent of the muscular portion of the urethra (the inner two- 
thirds), and the relation of the striated muscle to this portion. (Pigs. 1, 2, 3, 

7, 8, 9, id -) 
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Pig. 5. — Section at right angles to the urethral canal at S in Fig. 2. 

M.? =: This muscle not yet Identifled but may be part of tlio bulbocavernosus. V. = 
Vagina. U. = Urethra (note that much of the glandular portion has been passed and we are 
entering the true canal). T.S. = True sphincter. 



Fig. 6. — Section at right angles to the urethral canal, at C in Pig. 2. 

M.M. = Muscle of micturition (striated). T.S. = True sphincter. U. = Urethral canal 
— only a few glands here. SY. = Symphysis. L.M. = Levator muscles. 0.0. = Origins of 
levator muscles. I.I. = Insertions of levator muscles. V. = Vagina. D.D. = “Dimples’ — 
vaginal mucosa. ' 
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Fig. 3. — Section at right angles to the sagittal plane parallel to the urethral canal and 
through the inferior urethral wall. 

M.M. = Muscle of micturition (striated) ; fibers run transversely and inferiorly. B. = 
Bladder. T.S. = True sphincter (involuntary, smooth) — circular and longitudinal muscle 
fibers surrounding the middle and inner two thirds of the length of the urethra. R.P. = 
Ramus of pubis. D = “Dimple” — vaginal mucosa. l.L.M. = Insertion of levator muscle. 
G. = Glandular portion of urethra. 



Fig. 4. — Section at right angles to the urethral canal at A in Fig. 2. 

I.C.M. = Ischlocavernosus muscle. B.C.M. = Bulbocavernosus muscle. U. = Urethra 
glandular portion. V. = Vagina (fourchette). 
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Fig. 9. — Section at riglit angies to the urethral canai at F in Fig. 2. 

M.M. = Muscle of micturition (.striated) : all fibers in the inferior wail. U. = Urethral 
canal. T..S. = True sphincter (sniootii) ; many circular fibers. 



Fig. 10. — Section at right angles to tlie urethral canal at (? in Fig. 2. • . 

I.M.M. — Insertions of the muscle of micturition (striated) — interwoven with tlie longi- 
tudinal smooth muscle fibers in two small bundle.s. U. = Urethral canal — rather more un- 
dulated mucosa. T.S. = True sphincter — has hers its greatest number of circular flber.s. 
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Fig-. 7. — Section at right angies to the urethral canal at D in Pig. 2. 

M.M. = Muscle of micturition (striated) ; more fibers in the superior ■wall. S.Y. = 
Symphysis. . U. = Urethra. V. = Vagina. T.S. = True sphincter (smooth). 



Fig. 8. — Section at right angles to the urethral canal at E in Fig. 2. 

M.M. = Muscle of micturition (striated) ; more fibers in the inferior ■n’all. U. = 
Urethral canal. T.S. = True sphincter (smooth). 




UPPER LEFT 
LOWER LEFT. 


UPPER RIGKT. 
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Fig. 12. — Graphic sketch showing muscles of tlie urethra. Muscles in black in contrac- 
tion, muscles in red in relaxation, smooth muscles shown by smooth lines, and striated mus- 
cles shown by wavy lines. 

Upper left — end elevation of tlie urethra when the muscle of micturition is relaxed. 
Upper right — lateral elevation of the urethra when the muscle of micturition is relaxed. Lower 
left — end elevation of the urethra when the muscle of micturition is contracted. Lower right — 
lateral elevation of the urethra when the muscle of micturition is contracted. 

Upper left and upper right. S. = Symphysis. W.L. = "White line. L.M. = Levatw 

muscle (striated, contracted). O.M.M. = Origin of the muscle of micturition. T.S.C.M. — 
Circular muscle of the true sphincter (smooth, contracted). T.S.L.M. = Ijongitudinal muscle 
of the true sphincter (smooth, contracted). I.M.R. = Internal meatus of the urethra ("relax- 
ing”). The external meatus appears at the opposite end. M.M. = Muscle of micturiti^ 
(striated, relaxed). T.P.M. = Transversus perinei muscle (striated, contracted). P.N. — 
Pudendal nei've branch — innervates the muscle of micturition. I.M.M. = Insertion, muscle oi 
micturition. D. = “Dimple.” B.C.M. Bulbocavernosus muscle (striated, contracted). 

Lower left and lower right. S. = Symphysis. W.L. = White line. L.M. Levatw 

muscle (striated, relaxed). B.C.JL = Bulbocavernosus muscle (striated, relaxed). O.M.M. — 

Origin, of muscle of micturition. E.M.V. =: External meatus urethra ("voiding”). T.P;M' — 

Transversus perinei muscle (striated, relaxed). U.R. = Position of the urethra when "relax- 
ing." M.M. = Muscle of micturition (striated, contracted). E. = Excursion of the internal 
meatus of the urethra from its position "relaxing” to its position “voiding.” A simultaneous 
excursion of the external meatus is shown by the arrow at the other end of the urethra. 

= Pudendal nerve. T.S.C.M. = Circular muscle of the true sphincter (smooth, relaxed). 
T.S.L.M. = Longitudinal muscle of the true sphincter (smooth, relaxed). I.M.V. = 
ternal meatus of the urethra ("voiding”). I.M.M. := Insertion, muscle of micturition. D- — 
"Dimple." 

Muscles of the Urethra. 


-Opponents 


B.C.M. 


r.S.C.M. V 
^S.L.M.J ' 


Striated 


Smooth. 


Sjmonvmous terms; "resting, in relaxation, in extension,” describing the urethra in this 
paper are opposite to the synonymous terms; "voiding, in contraction, in flexion. 
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7. Tlie abundance of the circular smootli muscle in the bladder and urethral 
walls adjacent to the internal meatus. (Pig. 9.) 

S. The abundance of autonomic ganglia which send neurones to the smooth 
muscle of the bladder and the urethra. 

Sections at right angles to the urethral canal demojisti-ate ; 

1. Where the- striated muscle runs in relation to the smooth muscles. 
(Figs. 1-10.) 

2. Where the striated muscle has its in.sertions. (Pigs. 9, 10.) 

3. Where the levator muscle has its insertions. (Pig. 6.) 

4. The very meager connection of the urethra to the smnphysis. (Pigs. 6, 7.) 

5. The intimacy of the urethra to the anterior vaginal wall. (Pigs. 6-9.) 

6. The loose connection between the anterior vaginal wall and the trigone 
of the bladder. (Pig. 11.) 



Fig-. 11. — Saction througli tlie wall of the internal meatus of the urethra, at right angles 
to the canal at H in Fig. 2. The bladder is beginning here. , 

I.M.M. = Tlie last bundle of the insertion of the muscle of micturition (striated). U. 
= The urethral canal opening into the bladder. T.S. = True sphincter (smooth) in the 
inferior -wall of the urethra; it rests on the anterior vaginal wall. C.P. = Cleavage plane 
between the trigone and the anterior vaginal wall. A.V.tV. = Anterior vaginal wall. 

The muscle micturition is graphieal].y illustrated in end and lateral eleva- 
tions by line drawings in Pig. 12. When the true sphincter is circular and 
possesses sphincter control, the muscle of micturition is relaxed, oblique, and 
elliptical. When the true sphincter becomes oblique and is deprived of its 
sphincter control, the muscle of micturition is contracted and circular. 

The True Sphincter 

After assaying the muscles surrounding the urethra, the author has come 
to the conclusion that lirine is held in the bladder wholly by the circular smooth 
muscle surroundijig the inner two-thirds of the urethra, together with its as- 
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The muscle, iwhen relaxed, has the sha]je ol‘ au oblique ciuss section of a 
cjdinder, hut when it conti'acls it takes on the shape of a normal straight ci'oss 
section of a cylinder. A nerve from each pudendal ti-unk seems to pass to the 
muscle of that side neai* its oiagin. 

When the muscle of micturition relaxes: 

1. The levator ani muscle contracts to lift the lateral wall of the urethra 
near the junction of the middle and innei* third of the uj-ethra, or the lateral 
wall of the cylindrical oi‘ time sjihim^ter. 

2. The hulbocavernosus muscle contracts to pull down the glandular por- 
tion and compress it. 

3. The transversus perinei contracts to give firm support to the uretlira 
at the junction of the outer and middle thiixl of the urethra. 

4. The cylindrical or time sphincter is circular in this “relaxing .statej^’’ 
and possesses its greatest control. 

No urine runs out of the bladder. In this state, the muscle of micturition 
(the oblique voluntary purse-string muscle) docs not exert any distorting in- 
fluence on the smooth muscle of the cylindrical sphincter. 

When the muscle of micturition contracts : 

1. The levatoi- ani muscle relaxes and lets the muscle of mictui-ition pull 
the lower wall of the innei’ third of the urethra down and out. 

2. The transversus perinei muscle is pushed outAvard releasing any sphincter 
control, hoAvever small. 

3. The hulbocavernosus muscle is pu.shed outward and up, and releases 
any sphincter control it may have had. 

4. When the muscle of micturition, an oblique, purse-string, striated muscle, 
contracts it becomes circular to the urethra instead of oblique, and makes a new 
arrangement of the Avail of the urethra. The inferior Avails of the inner third 
of the urethra slide foi’Avard almost directly under the .superior Avail of die 
middle third of the urethra. None of the circular muscles Avhich, in relaxation, 
AA'as directly across the axis from its mate is any longer so, but is noAV diagonally 
across, the result being a distorted cylin'drical spliincter. The cylindrical or 
true sphincter is iioav open and permits the urine to run out of the bladder. 
Any pennanent degree of distortion means a similar degree of incontinence. 
In extreme contraction, all urine runs out of the bladder. At the same time 
the trigone is draAAm toAvard the transA’’ersu.s inferior muscle of the muscle of 
micturition. This coincides Avith the “Abiding state” .spoken of in the author’s 
preAuous articles. Again, adhesions may permanently cause some degree of this 
elliptical formation and therefore some degree of incontinence. 

Conclusions 

1. A sei’ial section study of tAA'c planes at riglit angles of any organ of the 
body haAung obscure anatomy aauII yield A’aluable information. 

2. There is need for an advanced anatomic text. 

3. The levator ani muscle passes its insertion into the lateral AA^all of the 
urethra near the junction of the middle and inner thirds of the urethra. 

4. The true sphincter of the lu’ethra is tvhoUy composed of the circular 
smooth muscle surrounding the middle and inner thirds of the urethra, together 
AAuth their associated longitudinal smooth muscles. When relaxed it may be 
thought of as a cylindrical sphincter. In this “relaxing” state it preAmnts any 
urine escaping from the bladder. 
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soeiated longitudinal smooth muscle. I would like to refer to this portion of the 
urethra as a eylindrical sphincter. Its circular fibers are realty circular when 
relaxed or in the ‘‘relaxing” state. The nerve supply is autonomic. 
The sacral and inferior mesenteric ganglia send neurones to the angle be- 
tween the ureter and the bladder wall just before the ureter enters the bladder. 
Here ganglia are established which send neurones to supply the smooth muscle 
of the bladder and, the urethra. Since this arrangement alone (without the 
muscle of micturition) is somewhat analogous to the intestine and the ureter, 
urine should be passed through the urethral canal bj'- peristalsis. However, this 
would take an endless time and would be more or less constant, and Nature has 
made another provision in the muscle of micturition. 

When the muscle of micturition (an oblique, purse-string, striated mus- 
cle) contracts, it changes from an oblique to a circular muscle, and, being a 
purse-string, it distorts the resting urethra, creating a neiv relation of its 
superior wall to its inferior wall. The inferior wall of the inner third slides 
forward to be direetty beneath the middle third of the superior Avail at the 
same time that the trigone slides under the sujierior Avail of the inner third, 
and the circular smooth muscle which constitutes the true sphincter changes 
from a circular to an elliptical organ Avith the long axis in the sagittal plane. 
The sphincter is deprived of its control and permits urine to run out of the 
bladder. Thus, Avhen the true sphincter is cireular, the muscle of micturition 
is elliptical, continence prevails but, Avhen the muscle of micturition is circu- 
lar, the true sphincter is elliptical, incontinence prevails. Incontinence will 
be present in proportion to the amount of elliptical distortion of the true 
sphincter and will be permanent if the true sphincter is unable to return to 
its circular stage. Permanent peri-urethral adhesions, the relaxed or distorted 
true sphincter muscle, the contracted muscle of micturition and the cystocele, 
all contribute to permanent incontinence. 

Studying both series of slides .side by side, one gets the folloAAung picture 
of the striated muscle. Tavo origins can be .seen, each loosely attached to the 
periosteum of the anterior medial face of the ramus of the pubis about the 
level of the superior part of the perimeter of the urethra in the plane of the 
rami. The muscles from these origins pass over the urethra transversely, and 
as they pass laterally they enter the AAmll of the urethra to pass obliquely and 
posteriorly as a ‘‘purse string” betAveen the circular and longitudinal muscles 
and, Avhen they reach the inferior AAmll of the inner third of the urethra, the 
greater number of fibei-s pass transAmrsety. Tavo small bundles jut out pos- 
teriorly from these transverse fibers and find their Avay into and among the 
longitudinal muscles of the trigone and end there. These tAvo muscle ends are 
the insertions. For simplicity I Avill refer to this muscle as the muscle of mic- 
turition. 

Summing up, the muscle of micturition has tAvo origins, passes eompletelA’- 
and obliquely as a purse string in the muscle Avail around the middle nad inner 
thirds of the urethra, and has tAvo insertions into and among the smooth longi- 
tudinal muscles of the trigone. 



TOTAL ABDOMINAL HYSTERECTOMY- 
A Study of 500 Cases 

■W. C. Danforth, M.D., F.A.C.S., Evaxstox, Ili.. 

(From Ihe Department of Ohstetriat and Gynecolof/ij of the JCvanstnn Ilospiial) 

S INCE, in the development of abdominal surgery, hysterectomy first became 
practicable, there has been a continuous improvement in technique and in 
mortality. Subtotal hysterectomy Avas for a long time the standard abdominal 
procedure and, in many institutions, still is the most frequently perfoimed 
operation. Vaginal hysterectom3’- a generation ago enjojmd a considerable 
popularity, and in the last fifteen j’-ears has regained a desenmd consideration. 
In many of the more active clinics of the country, in those cases in Avhich an 
abdominal operation is preferable, the total excision of tlie uterus has become 
more and more frequent. The removal of the cervix lias definite advantages, 
Avhether it be accomplished lij"" the vaginal or the abdominal patlnva3^ VTiile 
the proportion of Avomen in Avhom cancer develops in the cervical stump AA'hich 
remains after a subtotal operation is small, the number of reported eases is 
large enough to merit attention. Even if aa^c accept the incidence of 2 per 
cent, Avhich has been given as indicating the probability of the appearance of 
cancer in the retained stunAp, the risk is Avorthj' of notice. A second reason 
exists for the elimination of the cervix. Manj’- cervices are imhealthy. Endo- 
cerAUcitis and eversion often indicate the presence of long-standing infection. 
Microscopic examination of excised cervices frequentlj’^, even in specimens Avhich 
are definitely benign, shoAA^s eAudenee of epithelial actiAuty Avliich is not normal. 
Epidermidization and metaplasia are frequent evidences of an inflammatory 
stimulation of epithelial groAvth, and the obscuring of the normally clear-cut 
boundarj’’ betAveen the portio epithelium and the cervical stroma indicates 
changes brought about by infection. These cervuces Avhich are not entirety 
normal are often troublesome after a subtotal operation. Discharge, Avhich 
does not yield Avell to treatment, is often met AAuth. The poorly nourished stump 
has a diminished resistance and does not respond as A\'ell to the usual forms of 
treatment as AAdien the entire uterus is present. Bleeding is sometimes seen. The 
removal of the stump is sometimes indicated. For both of these reasons the 
elimination of the cervix seems desirable provided it may be accomplished Avith- 
out increase in the mortality rate, or, in any event, an increase not greater than 
the number of cases of stump cancer Avould account for. Fortunately, in Avell 
staffed clinics, this is entirely possible. I am not in agreement Avith an opinion 
recently expressed, that the total operation should be recommended for all 
operators. purpose, in this communication, is to indicate Avhat may be done 
by a group of trained men. The series here discussed aa^s cared for by a small 
group of men, all of Avhom belong to the department of gjmeeology and obstetrics 
of NorthAvestem University. 

•Presented before the 573rd regular meeting of the Chicago Gynecological Society, Oc- 
tober 19. 1945. 
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5. A stiidy of the urethra with serial sections, concentrating specifically 
on the intrinsic A'oluntary muscle fibers, reveals that tiiey compose a single 
muscle, having an unusual shape and as unusual a function. It has been tem- 
porarily named the mmcle of mictuntion. 

6. The muscle of mictui-ition has two origins, possesses its own identity, 
is entirely independent, from and opponent to the levator ani, the bulbo- 
eavernosus, the ti'ansversus perinei, and the ischiocavernosus muscles, and has 
Iwo insertions. Two nerves ,suppl.y it, passing in near its origins, one branch 
each from the pudendal trunk ascending parallel to the ramus of the pubis. 
Its function, when contracting, is to di.stort and open the true or cylindrical 
sphincter. 

7. When the muscle of micturition relaxes, the true or cylindrical sphincter 
exhibits its maximum control and no urine runs out of the bladder. When it 
contracts completely the cylindrical sphincter is distorted into an oval forma- 
tion throughout its length. In this “voiding” state all the urine can escape 
from the bladder. If complete contraction becomes permanent, complete in- 
continence exi.sts. Any permanent i^artial contraction will carry with it a cor- 
responding degree of incontinence. 

8. Should the muscle of micturition become devoid of innervation, the 
cylindrical sphincter would remain closed, and only peristalsis or bladder pres- 
sure would carry urine out of the bladder. 

9. To obtain maximum restoration of continence it behooves the operator 

a. To re.store completely the relaxation of the muscle of micturition by 
putting the internal meatus of the urethra as far back in the pelvis as 
possible. 

b. To restore as completely as po.ssible the contracting power — at rest — of 
the levator ani, the transversus perinei, and the ljulbocavernosus muscles. 

c. To restore as much as po.ssible all damage inflicted upon the trigone, the 
adjacent bladder wall, and the associated anterior vaginal wall, a pro- 
cediu'e which is necessary for maximum efficiency of the cylindrical 
sphincter. 

10. To achieve continence of urine it is necessary to maintain this re.stora- 

tion. 

The author wii?he.s to thank Dr. Albert H. Ahlrirlge, Chief Surgeon of the Woman’s 
Hospital for the pflvilege of carrying on this study. Dr. Leon Jlotylotr and Dr. Crete Stohr 
for their suggestions from time to time, and others who have in some way contributed to this 
work. 
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first twenty-four hours, eauses tlic ease to be included in the morbid list. Ac- 
cording to tliis standard, 141 patients, or 28. 2 ])ei’ cent, bad a moi’bid recovery. 

A standard as rigid as this, although entirely just, nece.s.sarily increases 
the percentage of morbidity. None the less, a Avidely used standard is of value 
as it enables comparisons to be made on a common basis. ]\Iany patients, who 
Avere in the morbid list, had a rise of temperature over 100.4° F. only Iavo or 
three times and had very smooth convalescences. Serious morbidity Avas ex- 
ceptional. 

It should be recognized that, in Amginal and total abdominal hy.sterectomy, 
the Amgina is opened. Careful prcopei-atiA'c pi’cparation, Avhich should alAAmys be 
done, cannot produce complete ase])sis. In subtotal hystei-ectomy, if amputation 
is done beloAv the level of the internal os an area Avhich is bacteria laden is 
traA'^ersed. In all total hysterectomies, either from aboA'c or bcloAV, and in some 
subtotal operations, a nonsterile field is traA'crsed. 

Thrombophlebitis occurred three times, one of these ])atients being very 
sick. Recovery took place and the ])atient left the hospital on the sixty-fourth 
day. In the other tAvo, convalescence AAms only moderately jArolonged. 

In one ease total hysterectomy Avas done because of rupture of the uterus oc- 
curring in labor at term. A tear extended from the tip of the ceiwix to the left 
loAA’^er posterior part of the corpus. The tear Avas about five inches in length. 
The patient recovered. 

In tAvo eases ureteral injury occurred, in one case the ui'eter being tied 
AAdiile in the other it Avas cut. Both patients recovered, although nephrectomy 
Avas needed in both cases. The bladder Avas opened four times. Immediate 
suture Avas done and a permanent catheter put in. All of these recoA’-ered Avith- 
out trouble. 

One of the deaths aa^s caused by septicemia, a tracheobronchitis being also 
found at autopsy. The other death AAms from uremia AAuth failure of urinary 
secretion. Cystoscopy and catheterization of the ureters proA’^ed the absence 
of ureteral obstruction. 

In common Avith the majority of clinics today Ave believe in consei’A^atism 
in dealing Avith the adnexa. In 239 cases the adnexa Avere not disturbed on 
either side, Avhile in 136 more the OAmiy and tul3e, or at least the ovary, Avere 
left on one side. In 375 cases, therefore, both OA^aries, or one OA*ary, remained. 
The advantage of this is too aa'cII understood to require elaboration. On the 
other hand an unhealthy ovary, or one of AAdiich, because of exten.sive resection, 
only a small part remains, is better remoA’^ed entii'ely. 

In 136 eases the appendix AA^as recorded as lun-ing been removed ; in 189 i1 
Avas not removed ; in 157 eases it had been removed preAdously ; AAdiile iu IS cases 
the historj' failed to give clear information concerning the appendix. In one of 
the excised appendices a carcinoid AA'as found. A conserA^atiA^e attitude toAvard 
the appendix seems aaIsc. If the hysterectomy lias been difficult, and no urgent 
reason appears for appendectomy, it may Avell be omitted. In only nine cases 
Avas any form of vaginal plastic AA'ork done. If any notable degree of lack of 
support of the uterus is found, aa'c prefer to do vaginal hysterectomy unless a 
A-alid contraindication is present. 
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It comprises a series of 500 cases done between the latter part of 1939 and 
August, 1945. It is interesting that, in the period considered, no case appears 

A 

which was done by any member of the general surgical staff of our hospital. 
Only 6 were found done by approved members of a small courtesy group. 
These were discarded, although a good result was attained in all, in order to 
attain an accurate estimate of the work of the staff itself. During the period of 
time covered by this report, 316 subtotal hysterectomies were done and 353 
vaginal hysterectomies. This makes a total of 1,169 hysterectomies of aU sorts, 
in 73.8 per cent of which the uterus was completel}" removed. 

The indication for operation in 319 eases was myoma. In many cases 
more than one indication existed, or, in addition to the principal indication, 
other conditions were found. Myoma was found together with ovarian cyst, in- 
flammatory disease, more or less extensive, of the cervix, adenomyosis, postopera- 
tive adhesions, carcinoma of the corpus, and inflammatory residues. Adeno- 
myosis as the principal indication was found in 52 cases. Functional bleeding 
called for treatment in 53 cases. In many of these the pathologic report 
indicated a uterus considerably over the normal size, with increased connective 
tissue and tliickened blood vessel walls. 

In 70 cases the condition of the cervix caused a note to be made in the 
record by either the pathologist or the operator. In arriving at this number, 
simple erosion of moderate degree was excluded and those cases in which the 
cervix was definitely unhealthy' were counted. Among the cervical lesions were 
eight cases of stenosis in one of which a pyometra had been present. This had 
been relieved by dilatation and drainage some time before operation which was 
done to prevent inevitable recurrence of the obstruction. 

Carcinoma of the corpus was found 27 times. Sarcoma of the uterus 
occurred once. Endometriosis appears as the primary, indication for inter- 
ference 35 times. 

During the period under consideration technique has remained practically 
constant. With increasing experience the more extended operation was carried 
out vflth but little more effort than the subtotal one which had been the routine 
operation until a few years ago. 

The frequent use of the total operation can be justified onlj" if it can be done 
without increasing the mortality. If an increased mortality rate occurs, espe- 
cially if it is sufficient to neutralize the incidence of carcinoma in the retained 
stump, the argument that it protects against cancer falls to the groimd. In the 
series here reported there were two deaths, a mortality rate of 0.4 per cent. In 
another paper, in a series of 744 subtotal hysterectomies, we sliowed a mor- 
tality of 0.66 per cent. Obviously the danger is not increased under the condi- 
tions under which these operations were done. Without a thorough familiarity 
with pelvic anatomy and teelmique, there is a very definitely gi’cater danger in 
the total operation. Among these particularly are injuiy to the urinary tract 
and hemorrhage. 

Morbidity was estimated according to the rule of the American College of 
Surgeons, a rise of temperature to 100.4° F. 'on any two days, excluding the 
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Technique, in inok cases, is relatively simple. If the adnexa are to be 
preserved, two straight eight-inch clamps are placed close to the uterus on the 
broad and round ligaments and including the tube. Tlie broad ligament is 
divided between these,' and the outer clamps replaced b.y a figure-of-eiglit suture 
ligature. This is repeated on the opi^osite side. The uterovesieal fold of peri- 
loneum is opened and the bladder '.separated downward from tlie lower part of 
the uterus and the cervix. The uterine arteries are tlien isolated and tied. 


Fig. 


1 . 



Another clamp is usually needed below the level of the uterine arteiy. All 
clamps are at once replaced by suture ligatures. The base of the bi’oad ligament 
is then gx’asped by means of a short-jawed, -moderately cui’ved clamp Avhich is 
ordinai'ily used for vaginal hysterectomy. This is replaced by a suture liga- 
ture. The vagina is then opened, cut around, and the uterus removed. If care 
is taken at this point to enter the vagina close to the cervix, and to divide the 
vaginal wall flu.sh with the cei'vix, the vagina need not be shortened. 
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In most, cases the operation is practically bloodless until the vaginal wall is 
divided. Some bleeding ahvaj's occurs at ibis point -whetber the hysterectomy is 
being done from above or below. It is not great in most eases and is soon con- 
trolled by the suture closing the vagina. 

The base of the broad ligament is attached to the vaginal aiigle b.v a single 
suture on each side and the vagina is closed. Ex])erience with both interrupted 
and running sutures for closure indicates the superiority of the latter. 

Peritonealization is carried out by means of the vesical flap of peritoneum. 
Satisfactory closure is almo.st always attained. When peritonealization is diffi- 
eult, as in some eases of extensive inflammatory residue.s, the sigmoid may be 
utilized. If attached bj^ a few interrupted sutures of fine gut, and not angulated, 
its function is not disturbed. In cases in Avhieh an in’egular ma.ss of myomas 
must be dealt with, or when extensive adhesions are present, and occa- 
sionally in the presence of extensive endometriosis, am])utation at the level of 
the internal os is helpful. The remaining cervical slump is usuallj' then removed 
easily. This is done occasionally, when it seems likely to simplify the operation. 

Number one chromic gut, used singly, is amply strong for sutures and liga- 
tures. For small bleeding, points on the vaginal vault, and for ligatures in the 
abdominal wall, number 0 is used. The u.se of unnecessarily heavy gut, or of 
double strands of gut, interferes with healing and is not needed either for ap- 
position or for hemostasis. 

The criticism is sometimes made that total hysterectomy shortens the vagina. 
Tliis, in our experience, is not true. If the vaginal wall is cut through, in 
removing the cervix, close to the cervical wall, shortening does not occur. A 
I’ecent and excellent text contains a drawing, illustrating total hysterectomy, 
in which a cuff of vaginal wall of .some size is being removed together with the 
uterus. If this is done, it is obvious that the vagina is shortened. Division of 
the vaginal wall should be made close to the cervix. 

It is important, whether the total or the subtotal operation is done, that the 
ovaries be left freely movable and with a good blood supply. Firm attachment 
of the retained adnexa, either to the cervical stump or to the vaginal vault, is 
not wise. The broad and round ligaments are put upon tension -which may cause 
dyspareunia, and the blood supply of the ovaries may be interfered with which 
will increase the likelihood of later cystic change. 

Our experience indicates that, in trained hand.s, total abdominal hy.sterec- 
tomy may be used frequently or even almost routinely. For safe use an accurate 
knowledge of pelvic anatomy is needed together with a well-developed tech- 
nique. In the absence of these the operation carries with it a ri.sk greater than 
that of the subtotal operation. With the mortality reported here we feel 
justified in making use of the operation as freely as we do. 

Examination of patients later indicates that a vagina of normal depth ma.v 
be retained. If this is accomplished, and if the broad and round ligaments 
are not left tightly stretched, dyspareunia does not occur. 

The advantages of the complete 1 ‘emoval of the uterus, whether done 
abdominally or vaginally, are sufficient to warrant its frequent u.se in active 
services staffed by trained men. 
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DE. lEVING STEIN. — Dr. Danforth’s concise report proves that in trained hands, 
total hysterectomy can be done willi a minimal mortality (0.4 per cent). TIic advantages of 
removing the cervLx and conserving the adnexa when possible are stressed, as well as the neces- 
sity of anchoring the vaginal vault with the broad ligaments, rather than the adnexa and 
round ligaments, which may produce tension. 

The question of total versus subtotal hysterectomy has been discussed previously at our 
meetings, and Dr. Danforth has again .shown that good technique, a well-trained staff, and 
properly selected anesthesia have ail contributed to a reduction in mortality and limitation 
of serious morbidity. I fully agree that the total operation is not to be recommended as a 
routine for all surgeons, but requires the skill of a specially trained gjmecologist. Dr. Dan- 
fortli beautifully illustrated a workable and adequate technique which enabled him and his 
staff to accomplish excellent results. 

I have employed the Eichardson technique by preference in simple cases, but have re- 
sorted to variations when large tumors or inflammatory exudates complicated the operation. 
In some cases, especially where there were fibroids in the broad ligaments, the “key fibroid” 
principle of Emil Hies is emploj’cd. However, my technique differs only in minor details 
from that described by Dr. Danforth : I use plain catgut instead of chromicized, and as 
fine a suture as proves adequate. I also employ interrupted circle sutures in closing the 
vaginal vault rather than the continuous suture, and place a small wick of .sulfa-permeated 
gauze to drain the subvesicle space into the vagina. The drain is removed on the fourth 
day. I also have used sulfanilamide powder in the peritoneal cavity in some instances; I 
have noted no harm from its use but am not entirely convinced of the necessity of using this 
agent to insure smooth recovery. 

I recently reviewed 100 total hy.sterectomies, including 13 Wertheim panhysterectomies; 
eight of these were done for very early carcinoma of the cervix, four for adenocarcinoma with 
or without fibroids, one for adenoma malignum of the cervix. In the remaining totals, 80 
per cent of the operations were done for fibroids, one for sarcoma of the uterus, four for 
adenomj'osis, and the remainder for miscellaneous diagnoses. The raortalitj’ of the entire 
series was 1 per cent, one patient having succumbed after ureteral injury during the total 
removal of huge intraligamentary fibroids. There were no deaths after the Wertheim opera- 
tions. 

I full}’ concur with the opinion expressed concerning treatment of the appendix during 
hysterectomy and remove it only when it is found to be diseased. In two cases, I have 
found endometrioma of the appendix. It is very likely that this policy of consorvati.sm in 
regard to the appendix has re.sulted in fewer postoperative complications. 

In my opinion, the accepted standard of a temperature of 100.4° F. on two successive 
postoperative days is often of little significance in comparison to the length of the patient’s 
stay in the hospital, as a criterion of morbidity. For practical purposes, morbidity can 
best be judged on the latter basis. In the 100 cases of hysterectomy which I have analyzed, 
52 per cent of those who had total hystereetomj- were discharged from the tenth to the 
twelfth day, 33 per cent from the thirteenth to the eighteenth day, and 15 per cent remained 
from nineteen to twenty-nine days. In that group where radical Wertheim hysterectomy was 
performed, three were discharged on the twelfth day, six from the thirteenth to the fifteenth 
day, and three from the sixteenth to the nineteenth day; only one patient remained thirty- 
four days. Thus it appears that 15 per cent of the patients were morbid to the extent that 
their hospital stay was prolonged beyond eighteen days. 85 per cent of the entire group, 
including Wertheims, had negligible complications, if any. 

In the past ten years, I have gradually increased the proportion of totals over sub- 
total hysterectomies, and, in selected cases, perform Wertheim hysterectomy for early car- 
cinoma. My results warrant a continuation of this policy. 

DE. DANFOETH (Closing). — I am rather glad to learn from Dr. Jones that our 
standard of morbidity is outmoded. I should apologize for forgetting about his -presenta- 
tion. The test is a severe one and gives a rather higher standard of morbidity than we ought 
to have. 
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Discussion 

DK. HAEOLD 0. JONES. — Eeports of studie.s made by groups always yield a pat- 
tern of results well wortli serious consideration. Dr. Danfortli’s paper tits into this cate- 
gory. The discussant, however, .should not roport his results as a comparison, but point out 
differences of opinion, results, and lechnique. 

The standard of morbidity referred to in this paper is disowned by the College of 
Surgeons. In our study of morbidity presented to this Society last year, we were unable to 
find anywhere such a standard. The one referred to was established years ago to apph'- to 
uncomplicated delivery of a nulliparous woman. Consequently, it has no relation to any 
surgical procedure. This is the reason we presented a curve as a norm for morbidity in com- 
plete abdominal hysterectomy. 

' IVe agree that there should be an ever increasing number of patients of hospital services 
treated by complete abdominal hysterectomy. In the same way, the number of patients 
treated by vaginal hysterectomy sliould increase. These facts, we believe, reflect the prog- 
ress of the 3'onnger men of any group: 

Our experience with the occurrence of carcinoma of the cervix has been the same as 
the author’s, and for the same reason .sanction the removal of the entire uterus. A more com- 
mon condition, however, more urgently indicated the removal of the cervix, i.e., chronic 
cervicitis, where disability is very often exaggerated after operation. The reason offered for 
leaving an often diseased cervix is that associated conditions have been time consuming, and 
therefore the operation should be terminated. This we do not believe is often necessary, 
especially when one considers the fact that almost invariably the associated pathology — 
residues, or endometriosis, have an almost 100 per cent of diseased cervix. Therefore, in the 
very condition in Avhich the cervix .should be removed, it is often allowed to remain, with its 
subsequent disability. 

Masses densely adherent in cul-de-sac and to the cervix may at times be best treated 
by opening the vagina anteriorly and removing the adherent tissue from below. 

Eecently we have seen a patient with an acute ulceration and hemorrhage of the cervix 
three months after subtotal hysterectomy which could not be differentiated from carcinoma 
except by biopsy. This tissue also had to be removed. 

We would like to ask Dr. Danforth what his impression is as to the number of these 
patients that had to have cauterization of the vault for granulations? Does he think the 
type of closure influences this? How many patients had hemorrhages during the hospital 
stay? Does he get the patients out of bed on the third or fourth day? If so, has it in- 
fluenced the number of complications? Has he had any eviscerations? 

Has the author encountered any prolapse of the vaginal vault in these patients? We 
have thought the fixation of the uterosacral ligaments to the sutured mucosa a factor of 
prevention of descent. We agree that complete hysterectomy does not shorten the vagina. If 
such a condition is found, it quite certainly was present before operation. 

We believe Dr. Danforth and others have emphasized the location of the ovaries after 
operation and made statements which cannot be proved. He stresses that the ovaries lie to 
the side and free, and cautions about putting them on tension, etc. This fact we cannot 
support. It seems to us that cystic changes in the ovaries are due to a disturbance in the 
fundamental circulation to the ovary or its broad ligament anastomosis. I must confess I 
have put the cervix high in the pelvic plane with tension, and have seen no special pain; I 
have attached the ovaries well toward the center of the vaginal vault without any disastrous 
results. As a matter of fact, I would rather believe they do better well suspended than pro- 
lapsed into the cul-de-sac. 

We have all encountered fistulas of the bladder and ureters. These we believe come 
from difficult dissection interfering with a terminal vessel in a bladder of ureteral segment 
with subsequent slough, rather than direct injury. 

We conclude with emphasis on Dr. Danforth ’s opening paragraph to increase the 
percentage of complete hysterectomies. 



THE MANCHESTER OPERATION, WITH SPECIAL REFERENCE 
TO PARTURITION AND COMPLETE PROLAPSE 

A Report of 206 Gases 

Charles A. Cordon, jVLD., F.A.C.S., Brooklyn, N. Y. 

(From ilic Deparivwni of Gynecology nnd Ohxtcfrics, <S7. Catherine 'ft Honpiial) 

C ONSISTENT willi general agreement a.s lo the nature of tlic anatomic 
supports of the uterus, there has come about, particularly in the last decade, 
a growing appreciation of the necessity of shoi-tening the elongated transverse 
cervical or cardinal ligaments in the successful correction of prolapse of the 
uterus. ' Based on this prineii)le, the I\Ianehe.ster o])eration has grown .steadily in 
popularity, yet has not been as widely accepted in the United States as in Great 
Britain. 

Genital prolapse is a comprcliensive clinical term for descent of the uteru.s, 
as well as all manner of loo.sening and bulging of the vaginal walls, and length- 
ening of the portio or su])ravaginal cervix without prolapse of the uterine body 
itself. It is obvious that no one operative procedure will correct all these con- 
stituents of prolapse. The Manchester operation will not correct enterocele or 
rectocele; and the only possibility of cure of cystocele is an o])eration which 
results in restoration of the bladder-floor. Even Donald, Fothergill, and Shaw 
have not made this plain. Prolapse of the uterirs, provided no intrinsic pathology 
demands its removal, may be corrected by an operation which shortens the 
cardinal ligaments. And if we are of the opinion that levator and perineal suj)- 
ports are relatively unimportant factors in maintenance of normal uterine posi- 
•tioii when compared with the upper pehde floor, then permanent correction of 
uterine prolapse must be effected by .shortening the cardinal ligaments. 

My own .success with the Manche.ster operation over a period of tAventy- 
eight years, and the satisfaction of my a.ssociates make it difficult for us to rec- 
oncile our experience Avith statements that this operation may not be per- 
formed upon Avomen during the reproductive period, or for complete prolapse or 
procidentia. 

In the United States, just prior to 1932, operations for prolapse of the 
uterus largely consisted of vaginal hysterectomy, interposition, reconstruction 
of the Arnginal Avails combined AAuth intraabdominal su.spension, or fixation of 
the uterine fundxis or ceiwix, or .some type of uterosacral or round ligament 
.shortening. 

Pemberton^ performed a combined A'aginal and abdominal operation, often 
AAoth hysterectomy. MilleU reconstructed the pehde diaplu-agm and suspended 
the uterus, but recommended in the elderly either interposition or the Mayo 
va”-inal hysterectomy. Counseller^ reported a large series of 980 eases in AA'hieh 
696 Avere 'treated by' vaginal hysterectomy. Clute,^ LaAvs,® Meshburg,® Watkins,' 
and Phaneuf® favored interposition or A'aginal hysterectomy. All the.se operators 
r,PTfnvmcd a combined vag-inal and abdominal operation during the ciulcl- 
bearing age. Frank," reporting 480 prolapse operations of Avhich 200 Averc 
° 228 
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Dr. Jones’ point that it is important to remove the cervix for infection as well as car- 
cinoma is well taken. Far more often because of infection do we have troublesome cervical 
stumps later. I have in the hospital now a woman who had had a subtotal hysterectomy 
done elsewhere and who came in with an infected .stump, bleeding profusely. 

Granulations in the vagina do occur. I cannot give j'oti any percentage, but I would 
say that they occur in probably one in four patients. They are not troublesome, as Dr. Stein 
pointed out. They can be treated by touching with a tiny cautery, such as we use for cervical 
cauterization without giving the patient any pain, and are very well taken care of in that way. 

The number of hemorrhages was not great. We have had fewer since a running suture 
was substituted for an interrupted one .in closing the vaginal vault. 

I have not yet tried to get patients out of bed on the third day. They sit up on a back- 
rest on the third day and go home on the twelfth day. 

Dr. Jones’ point about the uterosacral ligaments is a good one. The uterosacral liga- 
ments were included in the suture attaching the base of the broad ligament to the vaginal 
angle. 

The ureter has a segmental blood supply and there is sometimes disturbance of this blood 
supply which may be productive of injurj’ latei-. >Some time ago I had a ureter exposed for 
four inches. I tied it off and had no trouble. 

In broad ligament fibroids the technique as shown on the screen could not be followed. 
One has to modify it. My ouui procedure is to split across the top of the broad ligament and 
enucleate the fibroid before attempting to get the uterine artery on that side. In that way 
we are far less likely to cut the ureter. 

As to sulfanilamide, when it became popular I used it routinely. In the clean cases I 
could not see much difference. We do not at present use sulfanilamide routinely. 

As to drainage, we do not drain at all. 
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of labor are available, nor is the actual end result known, except in one ease 
in wliieli prolapse recurred. The essential clinical data of the other 5 eases are 
set down briefly, Avith age stated as of time of operation. Prolapse did not re- 
cur in any case. 

Case 1. — ^Aged 26 5 ’-ears. Cervix not amputated. Five years later, ten 
hours of labor Avitli a 9-pound baby; low forceps and episiotomy. 

Case 2. — Aged 34 years. Cervix not amputated. Four years later, five 
hours of labor Avil h an S-pound baby ; episiotomy only. 

Case 3. — Aged 32 yeai’s. Cervix amputated. TJiree years later, fifteen 
hours of labor AAnth a 10-pound, 3-ounee baby. Manual rotation of right occipito- 
posterior, Ioav forceps, and episiotomy. 

Case 4. — Aged 34 years. CerA'ix amputated. One year later, three houi-s of 
labor AAutli a 10-pound, 7-ounec baby. Loaa" forceps and episiotomy. 

Case 5. — Aged 32 years. Ceiwix amputated. Three years later, tAveFe 
hours of labor AAnth a 5-pound, 5-ounee baby. Lower segment cesarean section 
for rigid cervix. 

Discussion 

In young Avomen descent of the uterus is often incapacitating. Complete 
prolapse, though infrequent, does occur. True, it may be tolerably managed 
by a pessary, but only Avith considerable and prolonged inconvenience, discom- 
fort of repeated vaginitis, and no hope of pennanent correction. Preservation of 
the menstrual and reproductive functions is desirable. 

The uterus is maintained at its normal level by the fibromuscular structures 
Avhich ti’averse the parametrium at the level of tlie cerAucal isthmus. Of these 
the transverse ligaments are the strongest, and so the most important. The 
round ligaments have nothing to do A\dth uterine support. Ward,^® Avho believes 
that the principle of reefing the cardinal ligaments is a sine qua non if the 
uterus is to be preserved, and others have pointed out that Sims, Emmet, Bald- 
AAdn, Olshausen, Sehi’oeder, Reynolds, Alexandroff, Dudley, Hertzler, and Halban 
all utilized this same basic principle. 

The combined operation is performed not because it is a satisfactory proce- 
dure for correction of prolapse, but to escape the implications of hysterectomy 
or the Manchester operation. Though direct evidence is lacking, it is likely 
that shortening of the intraperitoneal ligaments, of the uterus does not inter- 
fere Avith parturition, even though vaginal plastic operations are combined Avitli 
the procedure. The immediate risk of abdominal surgeiy, its sequelae, and end 
result often ai-e not taken into account. Of itself, a vaginal plastic operation 
may cause interference AAnth rotation of the presenting part, or result in such 
narroAving or rigidity of the birth canal as to make serious trauma or even 
cesarean section a possibility. Whether it is proper to Aveigh the risk of al)- 
dominal delivery AAUth the probability of recurrence of prolapse after the com- 
bined operation is a pertinent question. 

Amputation of the CerAux 

If amputation of the cervix has lieen performed, subsequent pregnancy 
presents a problem but little different than after the Manchester operation. 
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ventrofixations, was so discouraged with results that he planned to perforai 
the Fothergill operation in the young, vaginal hysterectomy in the old, and the 
Le Fort operation in poor risks. Accordingly, in 1935 Frank^° reported some 
200 Manchester operations with very satisfactory results. 

According to Goff,^^ Bissell’s technique was based upon shortening of the 
transvei'se cervical ligaments. To facilitate this procedure he removed the 
uterus, restricting the operation to women past the menopause and jmung 
women in whom prolapse Avas marked or associated Avith uterine pathologj^; 
results AA’^ere excellent. And Bullard^- published AA’^ell-controlled end results 
in 361 operations performed by 30 operators at the Woman’s Hospital; 95 per 
cent of these AA^omen AA’-ere cured bj’- Amginal surgeiy alone, Avith Bissell’s operation 
shoAA^ing the highest percentage of sueee.ss, or 95.8 per cent in 74 cases. 

This outstanding sueee.ss Avith A^aginal plastic surgeiy AA^as paralleled by 
Maier and Thudium,^^ aaOio reported, in 1932, 138 Manchester operations per- 
formed betAA’^een 1918 and 1930, AAdth 97.3 per cent successful correction. They 
had not hesitated to perform this operation upon 47 women in the childbearing 
age, 11 of AA'^hom had eliildren afterAA'ard. 

In 1933, ShaAA",^^ aaOioso paper,' no doubt, has had much influence upon 
American practice, reported 549 Manchester operations AAoth 96.3 per cent suc- 
cess; 27 Avomen had borne children subsequently, five AAuth re'eurrence of pro- 
lapse. He stated that this operation had been performed by a large nmnber 
of British gynecologists for thirty-fiA’’e years on all patients AAutli prolapse, 
irrespective of age or parity.- 

In 1934, Gordon^® reported 152 Manchester operations performed betAA’-een 
1917 and 1933 ; in 50 per cent of these cases the cervix had not been amputated. 
Excellent results AA’^ere reported in 94 eases in AA^iich observation had been close 
and personal for tAAm to thirteen years; in 36 cases in AA^hich prolapse of the 
uterus Avas complete the end result AA^as very satisfactory. There were 22 AAmmen 
in the ehildl)earing age, six of AAdiom AA’-ere subsequently delivered AAdthout recur- 
rence of prolapse. One patient aa4io had had amputation of the cerAux aborted 
tAAuee in the third month. Taa'^o of these patients haA’^e been delivered again AAuth- 
out untoAAmrd incident. 


During the ten-year period from 1934 to 1943, 236 •AA’'omen Avere operated 
upon for prolapse of the uterus in the Department of Obstetrics and Gjmecologj’’ 
of St. Catherine’s Hospital, Brooklyn; there AA’^ere nine operatoi’S. With feAA’^ ^ 
exceptions, all operations Avere performed under local anesthesia. There Avere 
no deaths. The types of operation performed are tabulated : 


Mancliester 
Le Fort g 
Vaginal hysterectomy 
Interposition 


206 

2 

21 

7 (one operator) 


Total 236 


End results have been studied in many of these eases in order to discoA^er 
(1) AAdiether the Manchester operation has a ])]ace in the management of 
prolapse of the uterus during the reproductiAm period, and (2) AAdiether it 
is effectrte in the correction of complete prolapse or not. 


Prolapse of the Uterus in Young Women 

In this series of 206 Manchester operations there Avere 36 AA’^omen less than 
40 years of age, 16 of Avhom AAmre less than 35 years old. Partiu'ition is knoAAm 
to liaAm occurred sub.sequently in 10 cases. In five of these eases, no details 
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Pothevgil],-® who did not devise the Manchester operation, but modified and 
publicized it, reported 32 cases oi! subsequent pregnancy with one recurrence. 
Shaw"'" was oi; tlie o]nnion that “the o])eration does not cause trouble in subse- 
quent labors,” but that recurrence of prolapse was a po.ssibility. He reported 
664 cases with 24 unsatisfactory results: “5 of these had bonie children, and the 
parturition is most probably the cause of the recurrence . . . there were 30 
eases of parturition in the entire series, and of these only 5 showed any sign 
of recurrence.” In 1943 Shaw’’' apparently became conceimed about recur- 
rence, preferring not to operate upon young women. 

Maier and Thudium’’^ reported 47 operations upon women in the child- ' 
bearing age; 11 of these women had 13 children, and one aborted subsequent 
to operation; 10 laboi*s were noi-mal, and three were instrumental; of the 12 
women who had labor, the cervix had been amputated in 10 cases. They recom- 
mended tlie operation as a, standardized pi-oeedure, since 98 per cent of their 
l)atients were cured. 

Pregnancy after 0 )jeratioji, without complication in laboi’ of recurrence of 
genital prolapse, has been reported by Leventhal and Boshes^- (1 ease) and 
Salmon®'^ (2 eases) . 

AVilliams,'^'* impressed with the largo number of abortions and premature 
labors occurring after amputation of the cervix, has reported 60 pregnancies 
in 45 women following the vaginal pla.stic operation for prolapse which, he 
states, is standardized in England. Though he does not say so, this is presumed 
to be the Manchester operation. Pregnancy occurred 49 times in 37 cases in 
which the cervix had been amputated, terminating as follows: therapeutic abor- 
tion, 4; abortion, 20; premature labor, 8; term delivery, 13; not yet delivered, 

4. In eight eases, in which the cervix had not been amputated, pregnancy oc- 
curred 11 times, tenninating in abortion, 2; term delivery, 6; and still un- 
delivered, 3. 

Herzfeld and Tod’’" reported 11 pregnancies subsequent to 132 Manche.ster 
operations, with eight normal and three in.strumental deliveries, and one recur- 
rence of prolapse. 

Our South American colleagues have great appreciation of the Manchester 
operation, and have had long experience with it. Bazan and Althabe"® believe 
that this operation is superior to other methods of surgical management of pro- 
lapse in the reproductive age. In 354 case.s, they report eight pregnancies sub- 
sequently ; seven of these women delivered themselves spontaneously, 'and in 
one ease forceps deliveiy was indicated for pulmonary tuberculosis. Borras"' 
performed the Halban operation in 293 cases, and the Manchester operation in 
145, with five recurrences in the first group and two in the latter. Results were 
highly satisfactory. Subsequent pregnancy and delivery occurred in four eases, 
but whether after Halban or Manchester is not clear. 

At this point it should be said that the Halban operation, as described 
by Mestitz,"® so popular in Germany and South America, differs but little from 
the Manehe.ster operation. The incision for approach to the parametrial tissue 
is practically the same, yet high vesical fixation with amputation of the cervix 
is performed if retroversion remains otherwise uncorreeted. Mestitz found this 
operation “unusually satisfactoiy . . . not only for menstruation but also and 
especially for pregnancy, labor, and the puerperium. A large series of patients 
have now been carried through pregnancy, labor, and the puei-perium without 
the development of any pathologj^ or dy.stocia aseribable to this operation.” 
Schmid"® elected the Halban operation in 605 cases ; only four cases of pregnancy 
were known to have occurred in twelve years, yet he pointed to the reports 
of Halban and Mestitz that no trouble of any kind has followed pregnancy. 
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Rawls^‘ and Hunter^® have sho^\^l that there is a veiy definite risk in pregnancy 
and labor following’ amputation of the cervix. If abortion, which is frequent, 
should occur, there is increased liability to retention of placental tissue and 
sepsis. In labor, partial or complete failure of cervical dilatation may occur, 
even rupture of the uterus. Wlietlier part of the combined operation or the 
Manchester, amputation of the cervix is not a good operation for women in the 
reproductive period. 

But the cervix need not lie aminitated in the Manchester operation, even 
though prolapse should be complete. The cardinal ligaments may be shortened 
otherwise. It may perhaps lie necessary to perform reduction of the portio, 
but it is my practice not to amputate the cervix when performing the lilanchester 
operation upon young women. Pre.sence of the eeiwix, after restoration of 
the upper pelvic floor, lielps to prevent di.splacement of the uterine body into the 
vaginal axis, thus decreasing the risk of recurrence of prolapse. Hunter,^® who 
collected a number of eases of dystocia following amputation of the cervix, 
modifies the Manchester operation in young women liy resecting a circular cuff 
of mucosa just above the portio, liefore removal of the triangular flap, in order 
to facilitate approach to the cardinal ligaments. 

The Combined Operation 

Richardson^® advises the combined operation, but lielieves that the question 
of sterilization is a pertinent one. PhaneuP® says that “It is conceded by 
most gynecologists that, with few exceptions, young women in the childbearing 
age should lie treated conservatively . . . the operative procedures are fairly 
well standardized and consist of vaginal plastic repair and intra-abdominal 
suspension of the uterus ; ’ ’ after the menopause he prefers the Manchester opera- 
tion. It is the opinion of TeLinde and Richardson®^ that when it is desirable 
to preserve the function of childbearing, women “are best treated by the com- 
bined procedure of a suitable vaginal plastic repair combined with some type 
of intra-abdominal operation.” Recently, however, TeLinde®® has said that he 
“perfonns a round ligament suspension for prolapse only when forced to in 
young women who insist on further pregnancies, realizing that any type of 
round ligament shortening is not the best for uterine prolapse and that 
eventual recurrence of the. descensus is probable. ’ ’ 

There are no reports of end re.sults after the menopause, and reports of 
subsequent iiregnancy and more immediate end results are scant. Pemberton^ 
x’eported three recurrences after parturition, and Counseller®® reported good 
results in but 60 per cent of 150 cases Arith recurrence of prolapse in 12 cases, 

5 of them folloAving pregnancy. 

The Manchester Operation 

"Ward,®* Prank,® Kimbrough,®® Masson,®® Counseller,®^ and Tyrone and 
Weed®® believe that the Manchester operation has special indications, in young 
Avomen, and advocate it in this type of patient, yet largely their opinions have 
not as yet been supported by publication of case reports of pregnancy subsequent 
to operation. 
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End Results in Complete Prolapse 

In this new series of 206 hlancliester operations are 89 eases in which all 
or part of the ntefine fundus protiaided beyond the introitus. Enterocele 
complicated many of these eases. Clinical ])rolapse due to hypertrophy of the 
supravaginal cervix is not included. 

An important prerequisite for appraisal of any operation for a complex 
lesion like genital prolapse is, after .selection of the best plastic method for 
each patient, an accurate detailed description in the ease record of the precise 
anatomic condition before operation. Observation must continue for several 
years, how many I am not sure. Because of diversified technique and the uneven 
quality of the operative materal, comparisons cannot be fairly made of the 
re.sults of various operative methods and clinics. Success often depends upon 
the experience of the operator. 

For these reasons, though my associates report satisfaction with their end 
results, with but tAvo failures to correct uterine prolapse in the entire series of 
206 eases, I report the end results in 26 pei’sonal cases only, in wliich prolapse 
was complete A\dth eversion of the vagina and protrusion of all, or in but a few 
cases nearly all, of the uterine fundus. In one of these eases, previously 
treated by interposition, the Amgina ivas completely everted and the interposed 
uterus entirely outside the introitus. These women have been repeatedly 
examined by me over a period of years, and in no case has prolapse of the 
uterus failed of correction. End results are veiy satisfactory, though not all of 
these women Avere found entirely free of minor complaints. In the series of 
152 Manchester operations Avhieh I haA^e preAuously reported, there AA^ere 36 
women in Avliorn complete prolapse of the uterus Avas corrected. Recently, K 
of these Avomen have been re-examined by me and found to have remained 
cured. 

Not every one has accepted the CAudence that the J\'Ianchester operation is 
effecthm in correction of complete prolapse of the uterus. 

Heaney^’- belieA'^es that “the operation has no place in the treatment of 
complete procidentia. If a case of procidentia is to be cured by vaginal opera- 
tion, the uterus has to be removed.” Tyrone and "Weed*® say “its advocation 
for procidentia is to be condemned.” TeLinde and E. H. Richardson, Jr.,-^ say 
that the Manchester operation “is nothing more than a radical anterior 
colporrhaphy. ... It does veiy Avell in the cure of cystoceles AAuth first and at 
times second degree descensus, but it liardly seems a logical procedure AAdien 
there is a complete procidentia. ” 

The Manchester operation is a rational procedure for complete prolapse. 
As a matter of fact, the operation is not only more readily performed in this 
type of case, and so, more expeditiously, but anatomic identification is more 
precise. The ti'ansverse cervical ligaments are more readily found because 
of compensatory Avork, hypertrophy consequent to sIoav descent or genital pro- 
lapse of long standing. • The satisfactory end results reported by many operators 
speak for themselves. 
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Lacey,*® in a collective survey of four- to six-year end results of 521 
Manchester operations performed at St. Maiy’s Hospitals, Manchester, Eng- 
land, reported that 382 oiierations had been performed during the reproductive 
period. He found tlWt “330 sueee.sses bore 67 children (instruments 32 per 
cent) ; 19 improved bore six children (instruments 80 per cent) ; 33 failures 
bore 16 children (instruments 62 per cent).’* To just how many women these 
babies were born is not stated. He .stated that bolli failures and “improved” 
show a higher ratio of labors, and again a higher ratio of instrumental deliveries 
than successes. That is what one would anticipate, and it is obvious that one 
can scarcely expect a colporrhaphy or any other operation to stand the strain of 
parturition better than the normal and natural pelvic floor.” Fothergill,^® 
whose one recurrence occurred after three deliveries, said at the same meeting: 
“I formerly thought that an operation for prolapse .should prevent recurrence 
even if the patient had one or more subsequent confinements. But we must re- 
member that the arrangements which nature has provided for the supiiort of the 
pelvic ^^scera do not by any means always stand the test of pregnancy and 
labor. To expect from the .surgeon arrangements superior to those designed 
by Almighty Providence, in ea.ses in which these have already failed, is surely 
asking too much. All we can demand is that the new pelvic floor shall be as 
good as the ’original one and a little better if po.ssible.” 

All of the cases of parturition subsequent to the i\Ianchester operation 
which I have been able to find after careful search are reported in Table I. 
In the majority of these reports it was not possible to discover whether cervical 
amputation had been part of the Manchestej* procedure or not. The Halban 
operation is included because it differs but little from the Manchester, and in 
the report of Borras the Manchester end results are not separately specified 
(Table I). 

Table I. — Parturition Subsequent to the Manchester Oreration 



NO. IN 





CHILD- 




OPERATION 

BEARING 

NO. OF 

SUBSEQUENT 

OPERATIVE 

M..VNCHESTER ] HALBAN 

AGE 

DELIVERIES 

RECURRENCE 

DELIVERY 


Maier and 

13S 


47 

13 

None 

Instrument 3 

Thudiumis 







Shawls, 30 

664 



30 

5 

None 

Gordonis 

358 


58 

18 

1 

Instrument 8 







Cesarean 





- 


section 1 

Hunleris 

19 


19 

1 

None 

None 

*Fothergill29 

156 



32 

1 

Instrument 23 

Leventhal and 

51 



1 

None 

None 

Boshes^^ 







Salnion33 

254 



2 

None 

None 

Herzfeld and 

132 

- 


’ll 

None 

Instrument 3 

Tod3s 







WilliamsS'* 

45 


45 

27 

None 

None 

Bazan and 

354 



8 

None 

Instrument 1 

Altliabess 







BorrasS" 

145 

293 


4 

None 

None 

Mestitz38 


Large 


Large 

None 

None 



series 


series 



Sclimidso 


605 


4 

None 

None 

Lacej-*o 

521 


382 

89 

33 

Instrument 35 


*Inclufled in Lacey’s figures. 
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Summary and Conclusions 

1. Methods of surgical correction of uterine prolapse in the United States 

just prior to the last decade are reviewed. 

\ 

2. End results of 206 Manchester operations have been studied in order to 
discover the value of this procedure during the reproductive period. Parturition 
occurred subsequently in 10 eases. In a series of 152 cases previously reported, 
eight babies were liorn to six women. 

3. The relative merits of the combined operative procedure and the 
Manchester operation for the surgical correction of uterine prolapse during 
the reproductive period of life are discussed. The Manchester operation is 
recommended. 

4. Eeports of parturition subsequent to the Manchester operation are dis- 
cussed and tabulated. 

5. Whether the Manchester operation is suitalile for women in the repro- 
ductive period is a question of great importance since its alternative, the com- 
bined operation, is not satisfactory. Operations for correction of prolapse of 
the uterus are, for the most part, performed after the menopause, and com- 
parativelj^ few cases of subsequent pregnancy have been reported. Up to now, 
no survey of the entire subject has been made. Some gynecologists remain un- 
convinced that women may be safely carried through parturition vdthout 
severe dystocia or serious damage to the plastic end result. Yet many who have 
performed this operation upon young women have reported no serious dystocia 
or any pathology^ in the puerperium. The incidence of forceps deliver.y may' 
be discounted, since instrumental deliveiy through a wide episiotomy is ad- 
visable after any plastic vaginal surgery^. The possibility^ of cesarean section, 
though remote, must be taken into account, particularly^ if the cervix has been 
amputated. Even complete prolapse of the uterus may’- be corrected without 
this dangerous procedure. 

6. The Manchester operation has given excellent results in 62 eases of com- 
plete prolapse in which observation has continued for long periods of time. 


References 

1. Pemberton, P. A.: New York State J. Med. 27: 1306, 1927. 

2. MUler, C. X: Surg., Gjmec. & Obst. 54: 693, 1932. 

3. Counseller, V. S.: Proe. Staff Meet. Mayo Clin. 5: 176, 1930. 

4. Clute, H. M.; New England X Med. 199: 994, 192S. 

0 . Laws, G. M.: Air. X Obst. & Gyxec. 24: 864, 1932. 

6. Mesbburg, P.: Am. X Obst. & Gynec. 21: 398, 1931. 

7. Watkins, E. E.: S. Clin. North America 13: 1501, 1933. 

8. Phaneuf, L. E.: Memphis M. X 8: 145, 1931. 

9. Prank, E. T.: AJt. X Obst. & Gynec. 24: 574, 1932. 

10. Prank, E. T.: Am. X Obst. & Gynec. 29: 240, 1935. 

11. Goff, B. H.: Surg., Gynec. & Obst. 57: 763, 1933. 

12. Bullard, E. A.: Am. X Obst. & Gynec. 11: 623, 1926. 

13. Maier, P. H., and Thudium, W. X: Am. X Obst. & Gynec. 24: 248, 1932. 

14. Shaw, W. P.: Ajt. X Obst. & Gynec. 26: 667, 1933. 

15. Gordon, C. A.: Am. X Obst. & Gynec. 29: 547, 1935. 

16. Ward, G. G.: X Obst. & Gj-naec. Brit. Emp. 43: 667, 1936. 

17. Eawls, E. M.: Tr. Am. Gynec. Soc. 46: 340, 1921. 

18. Hunter, X W. A.: Brit. M. X 2: 991, 1939. 

19. Eichardson, E. H.: South. Med. & Surg. 101: 360, 1939. 



238 


AMERICAN JOURNAL OF OHSTUTRICS AND GYNECOLOGY 


modern surgical technique that it should be considered wliolly obsolete and out- 
lawed. (c) Added to this is the frequent incurrence of such damage to the 
mother’s soft parts as maj’- lead to sub.sequent tragic gyneeic disability. 

2. Cesaremi-lLysterecioviy, generally historically mistakenly called the 
Porro operation. This is objectionable in that it is used in already seriously ill 
patients, necessarily jioor operative risks. Under such circumstances it is a 
formidalile procedure, and its immediate mortality must be high. We have no 
experience with the use of this operation for already existing uterine infection. 
The Chicago Lying-in service shows a mortality from this procedure of 1.4 per 
cent. In a comparable table with three other clinics, none approaches this very 
low figure. One of them is fourteen limes that rate, the average more than 
four times as great, and a collective sei’ies attributed to Irving .shows ten times 
that rate. 

There is no evidence that these reported series are critically broken down 
to include only cesarean-hysterectomies perfonned for fetopelvic disproportion. 
Dieelnnann does not even indicate such a breakdown for his oivn exceedingly 
loAV figure. Certainly all of our cases, and doulitless some of his, and those 
quoted from the other clinics, as well as Iiwing’s series, were done for other 
indications, which of their own nature contributed importantly to the mortality 
rates shown. Even this uncritical grouping of cases, however, does exemplify 
a serious hazard incident to this procedure. Baldwin ’s results in the treatment 
of certain cases of puerperal infection hy hysterectomy, which Diclonann says 
prove conclusively that extraperitoneal section is not as safe as cesarean- 
hysterectomy, actually shows a 25 per cent mortality! Briscoe, quoting Lull, 
states that the Philadelphia statistics markedly show ‘ ‘ the very high death rate 
from the Porro operation which is usually thought of as the procedure of choice 
ill the infected ease.” He shows that a ratio of the Porro operation to all sec- 
tions, of 1.8 per cent, resulted in 10 per cent of all section deaths. Twenty- 
seven Porro operations showed an absolute mortality rate of 11.1 per cent. 

3. Marsupialization and exteriorization of the uterus. We have not had, 
and I hope never will have, any experience with these procedures. I quite con- 
cur vuth Dieckmann’s statement that they have no place in modern obstetrics. 

4. Exchmon operations. There is no doubt that these operations have saved 
many lives. I have felt this to be true in a few cases in my own hands through 
the years, and Cooke’s remarkable series of his own special modification of 
peritoneal exclusion by utilization of the round ligaments attests the value of such 
procedures. In our own hands, however, and I think in general experience, it 
must be conceded that these procedures are unreliable. The suture line, de- 
pended upon in all of them for the walling off of an artificial “lesser peritoneal 
cavity,” so to .speak, from the general cavitj’^, is not entirely impervious to the 
transmission of infection, and is frequently injured or torn in the manipula- 
tion of extraction. This fact is recognized, for instance, in Irving’s expedient 
of reinforcing the peritoneal suture line by the inclusion of fascia in his 
“artificial wall.” When damage to, or destruction of, this artificial wall does 
occur, it is apt to be extensive and thus defeat the whole object of the technique. 
In Cooke’s experience, he frankly states that peritonitis in the artificial lesser 
cavity occurs, and his cases are subjected to a long period of drainage and a 
greatly increased length of hospital stay. 

5. Extraperitoneal cesarean section. This operation is bj’^ no means new. 
It was proposed and indeed practiced more than a centur^^ ago. An 
recrudescence of interest in the procedure, with the development of many modin- 
cations of technique, occurred more tlian a generation ago. This interest and 
practice has continued since that time. During a part of this period American 
interest centered in the possibilities inherent in the development of the exclusion 



AN EVALUATION OF EXTRAPERITONEAL CESAREAN SECTION- 

S. A. Cosgrove, M.D., F.A.C.S., and E. G. Waters, M.D., P.A.C.S., 

Jersey City, N. J. 

(From ihe Margaret Hague Maternity Hospital) 

T he major cause of mortality from transperitoneal approach to the preg- 
nant uterus is peritonitis. Thus, in our own seiwice of six deaths following 
and due to, cesarean section, employed because of fetopelvic disproportion, all 
were due to peritonitis. All exceeded our own strict standard of conditions to 
be later specified. Where such approaeh tlirough tlie general peritoneal cavity 
is used in late neglected eases, the mortality is so high as to have been described 
in the past as “frightful.” Where, however, it is reserved for early uninfected 
cases, mortality in aceompli.shed hands approaches nil. 

Of course there have been refinements in the techniques of transperitoneal 
operation, and some authorities have felt tiiat these refinements, particularly 
witli the use recently of powerful antibacterial agents sucli as sulfonamides and 
penicillin, would suffice to overeonie the peritoneal hazard of cesarean section, 
even in cases in which its conditions were not ideally fulfilled. Our ovm con- 
viction is that this is not true. We recognize the superiority of the newer tech- 
niques of lower segment operation so strongly as to have practically outlawed 
the classical operation in our practice. We do not feel that that technique suffi- 
ciently protects the general cavity against infection and the spread thereof. 
Hence the same restrictions as to the proper applicability of transperitoneal 
cesarean section apply to the most improved techniques in almost the same de- 
gree as to the classical type. 

There still remains, thercfoi-e, the problem of the elimination of peritonitis 
from obstetric practice. As has been indicated, no expedient involving the 
broad inva.sion of the peritoneal cavity is competent to do so. In relation to 
eases not exhibiting proper conditions for .such operations, several expedients 
are available. 

1. Delivery of all such cases by the vagina. This may invoHe considei'- 
able immediate danger, craniotomy applied even to the living child, and a de- 
gree of maternal soft parts trauma, inviting disaster just as surely as would un- 
suitable application of transperitoneal section, (a) That such difficult vaginal 
delivery is relatively safe is not boiaie out by expei-ience. Thus, of 101 deaths 
in our clinic due to piu’ely obstetric cau.ses, 12 patients died of hemoi’rhage oi’ 
sepsis directly deiiendent upon difficult vaginal delivery. This expedient is, 
therefore, by no means a competent answer to the problem, (b) Besides the 
.immediate dangers inherent in it, as reflected in mortality, there is occasionally 
involved, when this course is inexorably followed, the deliberate .sacrifice of a 
living fetus. Such .a piucedure, no matter what the estimated prognosis as 
to the suiwival of a particular fetus may be. is so abhorrent to the refinement of 

*rrcsentcd before tlio Chic-ipo Gynecolopical Society, Dec. 21, 19-3.T. 
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This is perfcetl^^ true. But a sufficicntl.v large number of the many hundreds 
of cases reported have hecv for demon.strahly infected eases, as to have ver>' 
dramatically demonstrated the value of the operation. Certainly the pioneers 
in the development forty years ago of the basis of modern practice were suffi- 
ciently often confronted by “badly’! infected cases to spur their adventure in 
evolving new techniques. Kuschner (quoted by Ricci and Mahr) said in rela- 
tion to 72 cases reported in 1912, “No degree of infection had contraindicated 
the operation.” Steele said of all his eases that there was “no doubt concerning 
the probability of infection.” Waters repoi-ts 90 out of 250 cases definitely 
showing preoperative morbidity or sepsis. Invin .states that all his cases were 
“infected, or potentially infected.” 

Ricci and Marr state that extraperitoneal section “.should displace all other 
types of cesarean in infected and mismanaged cases.” Dieelonann speaks of 
of its application to “the infected ease,” and, in a private communication, im- 
plies that its onlj'- proper value is in “neglected” patients. Our concept of 
its value is hot so restricted. It i.s, therefore, desirable that we attempt to define 
what is meant by “infected,” “mismanaged,” and “neglected” ea.se.s. 

We would propose that all ca.ses sub.ieeted to cesarean section for feto- 
pelvic disproportion be dirided into the following ; 

I. Clean cases . — 

1. Cases not in labor, nor with membranes ruptured, nor subjected to any 
manipulation, nor showing any intereurrent infection. 

2. Cases same as 1, except Arith only short period of labor, Avith membranes 
ruptured not in excess of a minimal time. 

II. Potentially infected cases . — 

1. Those in labor more than tAventy-four hours. 

2. Those Avith membranes ruptured more than tAvelve hours. 

3. Those Avith any other manipulation than a very feAv rectal examinations 
and/or one ideally guarded Amginal examination. 

III. Actually infected ca.ses. — 

All those AAdiich, in addition to the factors constituting potential infection 
exhibit 

1. Exaggeration of those factors, as (a) excessively long, exhausting labor, 
(b) membi-anes iuptured tAvo or more days, (c) excessive number of carelessly 
made examinations, or manipulation embraced in attempt at induction of labor, 
or artificial Amginal deliverj^, 

2. Actual clinical signs of infection such as intrapartum chills, fcA^er, rapid 
pulse, dehydration, folloAV amniotic liquid, excessive leucocytosis, positive cul- 
ttu'es for pathogenic organisms in amniotic liquid or blood-stream. 

The Avorst cases of this group probably constitute Avhat are called the “mis- 
managed” or “neglected” ones. 

NotAvith.standing the best programs of community and medical education, 
maternity services Avill continue to receive occasionally badly neglected, mis- 
handled, and already dangerously infected patients, many of these already 
complicated by hemorrhage and shock. If our idea of Ailiat constitutes an in- 
fected case embraces only this group, differences in the evaluation of procedures 
may A’^erj’" aa'cH be minimal. This group aauII shoAv a considerable mortality, 
no matter AAdiat the method of deliAmiy is. We AAmuld certainly concur Aiath 
Dr. Dieelonann in preferring to handle the majority of them conservatively, 
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operations. For the past fifteen years, liowever, there has been increased in- 
terest in, and nse of, tiTie extrap eritoneal section, with particular attention 
to two general t 5 ’;pes, the Latzko and the Selheim procedures, both of which have 
been modified and refined by several American investigators. 

To our minds, this type of procedure much more nearly fiUs the need for 
the protection of the parturient against the risk of fatal peritonitis following 
cesarean section than do any of the other alternatives already listed. 

As evidence of the concurrence in the belief in this value, a very cursory 
review of recent literature reveals its widespread use. 

The belief wliich I have just expressed in the value of this operation and 
its apparent sharing by many men, is not shared by everyone. Briscoe says 
that in the discussion of Lull’s paper in 1943, it “was generally agreed that 
there was little need for the extraperitoneal operation.” (It is not implied that 
this is Briscoe’s own opinion.) In his recent most excellent review of cesarean 
section mortality, William J. Dieclonann concedes tliat the extraperitoneal sec- 
tion is theoretically ideal, but concludes that this operation is not the proper 
treatment for the infected ease. In support of this conclusion he points out 
that, due to accidents of technique, the peritoneum is frequently perforated and 
that once this has occurred, the procedure thereby ceases to be extraperitoneal, 
and no protective efficacy can be imputed to it. 

This is, of course, theoretically true. As a matter of experience, however, 
it is not valid. The potential or even actual soiling of the peritoneal cavity 
through a small rent in its lower portion, especially if the chance of such soiling 
is minimized by the recognition and repair of that damage 'before the uterus is 
opened, is not greatly hazardous. It is a very different thing from the massive 
spin of infected amniotie liquid which occurs in transperitoneal operations, no 
matter how elaborate -the packing, or other means of limiting such effect may 
be, or of the continuing leakage of infective material through a broken-down 
uterine incision so graphically described by Dieclonann himself. This acci- 
dental wounding of the peritoneum is admittedly frequent, but the relative 
safety of the extraperitoneal operation is too extensively established to be ques- 
tioned. 

Ricci quotes P. Baum, who, in 1923, reported 133 extraperitoneal opera- 
tions in which the peritoneum was tom in half the eases, with a mortality of 
1.5 per cent. Waters in 250 cases found injury to the peritoneum in 27 per 
cent, with a gross mortality of 0.8 per cent. Invin reports 285 collected cases 
by 11 surgeons, in which the peritoneum was opened 50 times (17.5 per cent). 
There was no peritonitis in these 50 cases, and only one case of peritonitis in 
the whole series. He adds 32 eases of his own, with the peritoneum opened five 
times (15.6 per cent) with no deaths. Daichman and Pomerance report 100 
cases vdth 33.3 per cent of peritoneal injury vdthout a death. Aldridge, 
Bourgeois, ourselves, and others have deliberately wounded and repaired the 
peritoneum before opening the uterus. AU such injuries and repair, at worst, 
are less extensive and less dangerous than the wounding involved in “exclusion” 

. operations. Dieckmann further says that large numbers of these operations are 
performed on cases which are not actually infected, and that therefore mortal- 
ity statistics referable to all operations of this t^pe cannot be depended upon 
as a valid index of its protective efficacy in badly or actually infected cases. 
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be tested before labor. So, while we may concur with McKelve.Y that “The 
doubtful range is now veiy narrow,” we cannot agree that all in this range 
should be electivelj^ sectioned, and “the test of labor and late section have dis- 
appeared.” On the contrary, we believe that all cases in the “doubtful range” 
should have the benefit of a test of labor, and Crreenhill, in an editorial com- 
ment on McKelvey ’s paper, would appear to favor a test of labor for many of the 
cases which McKelvey would eleetively section. If this plan is carried out, pro- 
crastination on the basis of reasonably justifiable hope will .sometimes lead to 
disappointment. The ease will be thrown into that category unsuitable for 
transperitoneal seetion, but definitely requiring abdominal delivery. 

Just how narrow is the incidence of such cases ? In a survey of labor some 
time since, we found that 6 per cent of our clinic material remained in labor 
more than thirty-six hours. Of these, more than a third delivered spontaneously 
in vertex; about 11 per cent were sectioned. The latter cases would therefore 
be 0.66 per cent of our total cases. Thej’- should all, according to oiu' practice 
standard, be sectioned bj’' the extraperitoneal method. If to this 0.6 per cent 
Avere added the eases betiveen tu’-enty-four and thirty-six hours of labor, the 
incidence of extraperitoneal section Avould be somewhat higher. But it is alto- 
gether not an especially formidable statistical figure, and is not as large as 
the number of unnecessary sections done by those Avho never pei'mit their 
eases a test of labor. 

Summary 

1. There is, as there alwaj^’S has been, a need to protect the parturient 
Avoman against peritonitis. 

2. No method of transperitoneal appi'oach, except Avithin the rather nar- 
roAV limits of a strict set of conditions as to time and other factors, is adequate 
to do this. 

3. Other available methods of delivery include (a) deliAmiy by vagina, not 
ahvays safe for mother or child; (b) cesarean-hysterectomy, mutilating, formid- 
able, dangerous ; (c) marsupialization and exteriorization of uterus, appealing so 
little to good surgical standards as not to rate discussion; (d) exclusion opera- 
tions, relatively unreliable in efficacy; (e) extraperitoneal seetion, established 
by our experience as in a high degree safe and efficacious. 

4. A definition of clean, potentially infected, and infected gi’oups is of- 
fered. 

5. Extraperitoneal section is applicable to the most desperate of the in- 
fected group. 

6. Its greatest value, hoAvever, is in its application to the potentially in- 
fected group. 

7. This group, though of small percentage incidence, is not yet capable of 
entire elimination from even capable experience. 

8. Extraperitoneal section is an important resource of the obstetric arma- 
mentarium in the proper management of all potentially infected or infected 


eases. 
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with primai’y attention concentrated on improving: the general condition of the 
patient, in contemplation of vaginal deliveiy wliere possible. 

But even in this group of cases, when it is necessary to do any supra- 
s.^miphyseal oiieration, extraperitoneal section would still appeal to us as giving 
the patient a better chance of survival than transperitoneal cesarean-hysterec- 
tomy, both from the risk of peritonitis and from the fact that tlie latter opera- 
tion is surgically more formidable than the former. 

But Dr. Dieckmann himself, in his summary, would appear to include a 
much broader group of cases in those which he is unwilling to submit to trairs- 
peritoneal section. Thus he states, “Total cesarean section mortality can be 
kept below 1 per cent by the following evaluation of the ease : Are there any of 
the following contraindications pre.sent? (a) Ruptured membranes over twenty- 
four hours, (b) Labor over twenty-four hours, (c) Repeated rectal or vaginal 
examinations. ’ ’ 

These three contraindications to transperitoneal section constitute the 
above proposed definition for potentially infected eases. Tliis group 

1. Cannot be sectioned through the peritoneum, as Dieclnnann states, and 
we thoroughly believe, without incurring more than minimal mortality. 

2. Some cannot be delivered vaginally Avithout inordinate prolongation of 
labor and heightened fetal risk. 

3. All certainly should not be .subjected to cesarean-hysterectomy. 

We belieA^e tliat those not susceptible to relatively facile and safe A^aginal 
delivery, should be delivered by extraperitoneal section. We further believe 
that the application of extraperitoneal section to this group constitutes its great- 
' est value. It is an important item in the obstetrician’s aimamentarium Avhieh 
increases the flexibility of his resource in best managing tiiis, in our experience, 
veiy important group of cases. 

Hoav important is it? Schumann lias indicated that any obstetrician of com- 
petence should be able to make so accurate a prognosis that hardly any ease 
should disappoint predetermined po.ssibilities of vaguial or abdominal deliver.v. 
In our clinic Ave are not so omniscient ! 

McKeh'ej' more reasonably says : ‘ ‘ Comi^lete clinical and x-ray study Avill 
not separate pehne dystocia problems into tAAm absolute groups, one for certain 
spontaneous delivery, and another for .section.'’ “There is a doubtful range at 
the inlet, at mid-pehns, and four or five ... at the outlet. ’ ’ Not only is this state- 
ment true as regards clinical and x-ray sLidy, but this “doubtful range” is broad- 
ened by the impossibility of accurate pre-estimation of the intangible functional 
factors concerned in lalior. Perhaps Ave have been so intent on trying to improve 
prognostic resource by refinements in study of the Configuration and size of 
the pehis that Ave have too often forgotten that the Avoman in labor i.s something 
moi’e than a skeleton. Prognosis entirely based on estimation of the resistances 
to successful deliveiy, Avliicli ignores the functional capacity of the woman, with 
special reference to her utenis and, to some extent, ei^en her psyche, aaoII lead 
to serious pitfalls and sad errors of judgment. This functional status cannot 
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tissues about the uterus at the time of the operation and I believe that tlie mortality Avithout 
operation would have been close to 100 per cent. He had a 30 per cent mortality in his first 
67 cases, 18 per cent in his next 17, and no deaths in the following six. 

Dr. Cosgrove states that, cesarean-hysterectomy is a formidable operation. Many doc- 
tors have this idea, and therefore do not perform this operation except in the absolutely 
necessary cases. Their operating time will therefore be slow, and there will be much spill. 

What is most important, they may amputate too high, thereby defeating the purpose 
of the operation, which is to remove all of the uterus. 

Dr. Cosgrove states that soiling of the peritoneum can be easily prevented with the 
extraperitoneal approach. This is an obvious fact, and it is for that reason I favor the 
extraperitoneal. Any hole in the peritoneum, protected only by catgut or even a nonab- 
sorbable suture, is a weak point for leakage of infected material (lochia) into the peritoneal 
cavity. I do not believe the patients die from peritonitis as a result of the immediate soiling, 
but from the leakage through the incision or hole in the peritoneum. The fact that the au- 
thors have collected over 667 patients with 152 (23 per cent) perforations of the peritoneum 
with a very low mortality, does not prove the safety of the operation. 

We have set up at the Chicago Lying-in Hospital certain contraindications against the 
low cervical cesarean section because our experience and the experience of others indicate 
that if one oversteps these, the morbidity and mortality are markedly increased. These are 
as follows: (1) labor and/or ruptured membranes over twenty-four hours, (2) attempts at 
delivery by forceps or version, (3) induction of labor by bag, bougie, or pack, (4) ewdence of 
uterine infection, (5) repeated rectal or vaginal examinations, and (6) a dead or damaged 
fetus. 

We have undoubtedly performed a number of unnecessary sections, but the fact that we 
have had only nine deaths (five from infection) in over 2,000 cesarean sections, speaks well 
for our safeguards. I have performed cesarean section with no maternal mortality on a num- 
ber of occasions after each contraindication listed above; but I had been in personal charge 
of the entire labor. I think the time interval, between intrauterine manipulation and the 
operation is important. 

Indicaiims for craniotomy or cesarean-hysterectomy. — (1) A bag, bougie, or pack has 
been in the uterus for twelve to twenty- four hours or longer, (2) labor for twelve pr more 
hours after attempts at delivery, (3) foul-smelling amniotic fluid, (4) repeated vaginal ex- 
aminations with hands or imsterile gloves, and (5) labor of thirty-six to forty-eight hours or 
more associated with: (a) temperature of 38.5° C. or more, (b) cliills, (c) positive blood 
culture, (d) pathogenic organisms in the amniotic fluid in large nnmhers and associated witn 
{a), (b), or (c). (6) More than twelve rectal or six vaginal examinations. 

The mere statements by various authors that the patients treated by extraperitoneal 
section were infected is very doubtful evidence. I question the need for the extraperitoneal 
typo in all of the 250 cases reported by Waters, since 140 were presumably clean cases and only 
90 had preoperative morbidity or sepsis. Sixty had positive uterine cultures. Preoperative 
fever is no absolute criterion for infection, nor are the positive uterine cultures, even though 
56 showed pathogenic organisms. 

Several years ago, Adair and Ira Brown reported our results in taking cultures at 
cesarean section. It is worth noting that 28 per cent of the cultures were positive before and 
after opening the peritoneum, but 64 per cent were positive before closing the peritoneum. 

I do not know' when Waters took his cultures. I would be more impressed if they were taken 
before the baby was delivered and if some attempt were made to determine the number of 
bacteria. 

We have performed six sections according to Waters’ technique. None were indicated, 
but the last one had a septic course. The patient had been in labor only twenty-four hours 
and recovered without other complications, but the baby died within twenty-four hours from 
pneumonia. 

Dr. Cosgrove reports 483 extraperitoneal sections with six maternal deaths, a rate o 
. 1.24 per cent. Five of the deaths were from infection. Since most of these operations were 
performed in potentially infected patients (whom w'e would have delivered vaginally or by 
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Discussion 

BE, W. J. DIECKMAHH. — The extrape'fitoneal cesarean section is theoreticall 3 ' ideal for 
all patients where it can be performed, I agree Avith Dr. Cosgrove that it is much safer than 
the laparotrachelotomy in potentiall 3 ^ infected patients. I do not believe it is as safe in in- 
fected patients as vaginal deliveiy or cesarean-hysterectoni 3 -. The latter operation, in my 
opinion, is the safest treatment for infected patients. Extraperitoneal cesarean section should 
be performed only by the experienced obstetrician who has a sufficient number of clean pa- 
tients requiring cesarean on Avhom he can learn the teclmique. The occasional operator should 
not attempt the extraperitoneal or, in fact, any type of cesarean section. 

Dr. Cosgrove states that craniotomy on a living fetus is abhorrent and that it should 
be considered Avholly obsolete and outlawed. I do not agree with him because after a patient 
has been in labor for tn'ent 3 '-four to thirty-six or more hours, the number of stillbirths in- 
creases steadil 3 ', and many fetuses do not survir’e, even if delivered b 3 ' cesarean section. Some 
who do survive show evidence of intracranial injur 3 ’’ and are better off dead. 

Dr. Cosgrove questions our mortalit 3 '- of 1,0 per cent for cesarean-h 3 'sterectomy. He is 
correct. This figure is weighted by man 3 ’’ hysterectomies on clean patients. We are now 
tr 3 dng to determine* just Avhat our mortality is in cesarean-h 3 ^stereetomy for the treatment 
of infected patients. 

Por many years, I have felt better after a cesarean-hysterectomy than after any type 
of cesarean section. The postpartum uterus is an excellent culture tube because of its poor 
blood supply, and I believe that man 3 ’- women would be alive today had the uterus been 
removed at cesarean section or very early in the septic puerperium. 

I stated in a recent paper that Baldwin's results in the treatment of puerperal infec- 
tion by hysterectomy proved conclusivel 3 ' that cesarean-h 3 'sterectom 3 ^ was a safer operation 
than the extraperitoneal section. CosgroA’e questions the validit 3 ' of this statement because 
Baldwin had a mortality of 26 per cent, and their mortality in extraperitoneal section was • 
only 0.8 per cent. Of Baldwin’s patients 77 per cent had pus in the uterine wall or in the 
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cesarean section is necessary for any reason, we would prefer the low cervical section, since 
the statistics in our series at the present time seems slightly to favor this operation. 

The question has been raised of the need to sacrifice the living baby by delivery per 
vaginam in cases of outspoken sepsis. At the time this decision is made, it must be remem- 
bered that not all of these babies will survive if delivered by cesarean section, in fact, many 
of them have been infected secondarily to an ascending placentitis long before the decision 
to operate is made. These will be found to have a septicemia at birth from which many 
do not recover. I certainly would not hesitate to sacrifice a fetus which I thought had verj’ 
little chance of survival in order that I might increase the chances for the survival of an 
infected mother by delivery from below. In the overwhelming majority of such cases we have 
been able to deliver after craniotomy without significant subsequent gjmecologic pathology. 

Recently we have put all such patients on sulfonamides and penicillin prophylactically. 
As soon as the membranes ruptured we have been able to demonstrate sulfonamides in the 
amniotic fluid and blood of the infant. While we do not have comparative figures, we are 
of the opinion clinically that avc have reduced our fetal mortality and morbidity by this 
means. 

I would like to ask Dr. Cosgrove what his statistics .show as regards fetal salvage in those 
cases in whom a franlc infection was present at the time of operation. 

Another question which frequently is brought up in connection with the discussion of 
these operations is the number of bladder injuries wliich have to be repaired during the 
operation, and of this number what per cent developed vesicovaginal fistula, and of tliis group 
what per cent have to be closed surgically. 

DR. JAMES E. FITZGERALD.— I would like to ask Dr. Cosgrove whether he has de- 
livered any of these patients from below after they have had the operation described. 

DR. LOUIS RUDOLPH. — I would like to ask Dr. Cosgrove what is his test of labor. 

DR. STUART ABEL. — How much technical difiSculty is encountered in attempting 
extraperitoneal section after a previous cesarean section? 

DR. W. C. DANFORTH. — ^I would like to ask whether there have been deliveries from 
below after extraperitoneal section, and whether the incidence of rupture of the uterus is 
greater or less than it is after low cervical section. 

DR. A. F. LASH. — ^I would like to ask Dr. Cosgrove whether they have employed the 
Hillis impression method. We find it of great help here in determining whether we have dis- 
proportion in borderline cases. 

DR. COSGROVE (Closing). — ^I have, I think, accomplished my purpose in coming here 
tonight if I have been able to impress upon you that the whole discussion of extraperitoneal 
section as opposed to the Porro operation is not limited to the actually severe infected cases. 
My cMef point is the applicability of extraperitoneal cesarean section to a group potentially 
infected which Dr. Dieckmann and I agree should not be subjected to the transperitonea 
operation. 

Dr. Falls’ discussion of the relative safety of the classical section and the lower seg- 
ment section is most interesting. He has pointed out that he prefers doing a lower segment 
operation because of the lessened mortality. 

Dr. Dieckmann has made reference to the sleepless nights we used to have after domg 
cesarean section. The expectation was that we should have two or three days’ hard struggle 
before we were sure the patients were safe. The reason for the change is better preparation 
and better anesthesia and not altogether the shift to the lower section operation. 

Bladder injuries have not been very frequent. We reported fatal results of bladder 
injury in one of our cases. I recall another in wliich I severed the ureter in doing a Latzko, 
but I was able to repair it. Bladder injuries are more apt to attend the Latzko type of 
operation and, when they do occur, they are somewhat diflicult to repair. These patients 
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cesarean-liysterectomy) and some in infected patients, tlio low mortality demonstrates the 
increased safety of the operation over tliat of the transperitoneal low cervical. 

I am pleased to note that Dr. Cosgrove and Dr. Waters are stressing the value of the 
extraperitoneal section in potentially and not actuallj' infected cases. This distinction, is im- 
portant because the reputation of the Margaret Hague Hospital and its staff will stimulate 
many doctors to practice the Waters’ operation in unsuitable cases. The results would be an 
increasing mortality from section instead of a decreasing. 

My own experience, as well as all the available evidence, demonstrates bej'ond question 
that the infected patient should be delivered vaginally if it can be done without too much 
trauma, otherwise, b}' cesarean-hysterectomy. In the latter operation the entire corpus 
must be removed, spill must be kept at a minimum, adequate drainage provided through the 
cervix and vagina, and a peritonitis routine instituted for forty-eight hours or more post- 
operatively. If sulfonamides and penicillin arc administered prophylactically, the dosages 
must be large and the urine volume maintained at 1,400 c.c. per twenty-four hours. 

DE. FREDEEICK H. FiVELS. — When I was asked to discuss this paper my first in- 
clination was to refuse because of a very limited experience with the extraperitoneal operation. 
The reason for this lack of experience is that we have been busy in our clinic with a different 
problem in cesarean sections, namely, to determine whether the low cervical or classical op- 
eration is the better operation. We have been doing every other case by the low cervical 
method since 1930. We have felt that it may be of interest to discuss Dr, Cosgrove’s paper 
from a negative angle, that is, what happens if you do cesarean section and do not use the 
extraperitoneal method. 

We have had approximately 20,000 cases and, of these cases, 285 have been delivered by 
cesarean section. Among these, six deaths occurred, a mortality of 2.1 per cent. Of these, 
two were due to peritonitis following operation, which gives a mortality rate of 0.7 per cent 
for tliis complication. Of the 285 cases, 122 were classical cesarean sections in which there 
were two deaths; 142 were low cervical cesarean section in which there were no deaths. 
Twenty-one were Porro cesarean sections in which there was one death attributed to pre- 
and postoperative hemorrhage from a ruptured uterus. 

We do not share Dr, Cosgrove’s fear of the classical cesarean section resulting in 
peritonitis and death, since we lost only two patients from peritonitis in this group, and one 
of these liad a serious toxemia which may well have been the deciding factor in producing 
the infection. These were all done without the use of sulfonamides in the wound, or taken 
by mouth, or intravenously administered before or after operation. 

In 142 low cervical sections in which no deaths occurred, there were no exceptions made 
for potentially infected cases. Twenty-one so-called Porro operations were done, only two 
of which were considered necessary because of the presence of actual infection. One had a 
carcinoma of the rectum with rectovaginal fistula, and the other a long labor with a long 
period of ruptured membranes with infection present. Both of these mothers survived the 
operation, as did their babies. The remainder of the Porro operations were done for various 
reasons, such as ruptured uterus, premature detachment of the placenta, fibroids, and such 
complications. We do not feel that tliis operation must be reserved for seriously ill patients 
any more than that the extraperitoneal operation must be so restricted. It may be done in 
patients running a low grade temperature in which it is feared an active infection is present. 
It may be done for an intercurrent infection such as a pneumonia, typhoid, appendicitis, and 
I have even done one case successfully in a patient with erysipelas of the face, toxemia of 
pregnancy and subacute gonorrhea. Technically, the operation is not difficult. It can be 
done under local anesthesia and the shock is very little, if any, greater than that of an uncom- 
plicated cesarean section. If done before the patient is allowed to become a poor risk be- 
cause of procrastination on the part of the obstetrician. The advantage of this procedure 
is that it removes the possibility of the patient developing a fatal puerperal sepsis, since there 
is no uterus to become infected. 

We hardly agree with Dr. Cosgrove in adopting a conservative attitude in labors of 
twenty-four and thirty-six hours, and feel that in the absence of demonstrable infection, if 
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F rom time to time tlie author and his associates have reported on the architec- 
ture of the bony pelvis in various gi*oups of our population as it is revealed 
by roentgen investigation. Tlie more recent of these communications include: 
“A Study of Pelvic Type in 582 Primigravid White Women, 104 Student 
•Nui'ses, and 107 Young Girls,” in 1939^; “An X-ray Study of the Pelvis in 69 
Adult White Males,” in 1939- ; “A Comparative Study of the Male and Female 
Pelvis,” in 1940^; “A Clinical Study of Roentgen Pehdmetiy in 1,100 White 
Women,” in 1941*; “A Clinical Study of the Pelvic Midplane dn 153 White 
Women,” in 1944; and “A Study of the Growth and Development of the Pelvis 
in 107 Individual Girls Before, During, and After Puberty,” in •1944.® The 
present study adds to this group findings in 100 adult Negro women delivered 
of their first full-term child on the wards of the New Haven Hospital. As in 
previous clinical studies, these cases represent a consecutive series, except that 
in the present instance the sequence is broken into two gi’oups of 71 and 29 
respectively by an interval of several months during the war. 

Before analyzing these latter findings, it maj”" prove useful to review some 
conclusions with regard to pelvic architecture and its relation to clinical 
obstetrics. The shape of the pelvic inlet in early childhood is characteristically 
elongated anteroposteriox'lj^, or doUcJiopelUc, and, if a pehas of tliis type were to 
grow symmetrically, it would have a similar shape in adult life. Fi’om this it 
would appear that the round or fiattened foians of tlie adult pelvic inlet may 
arise as a result of either of two mechanisms ; an excessive grovi;h laterally, that 
is of the transverse diameter, or a diminished growth anteroposteriorly. From 
the studies cited above, it seems apparent that the lessening or incomplete 
development of the anteroposterior diameter is the more important mechanism, 
increasingly so as the degree of flattening becomes more extreme. 

For purposes of classification we may say that the tendency of a pelvis to 
retain most of the relationships of fetal and childhood conformation, and thus 
remain relatively elongated anteroposteriorly may be spoken of as dolichopeUism 
(dolicho == long) ; while the tendency in a pelvis to become broadened trans- 
versely and short anteroposteriprly is that toward platypellism (platy == 
broad or flat). A simple and useful classification of pelves, therefore, 
can be based upon these anteroposterior and transverse pelvic relationships, 
as suggested by William Turner in 1885.® The relative size of these two ''dimen- 
sions is most conveniently expressed as the pelvic index. This index is the 
anteroposterior diameter of the pelvic inlet times 100, divided by its maximum 


•This study Tvas made 
Funds of the Tale University 


possible through grants from the Clinical Besearch and Teaching 
School of Medicine. 
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had no persistent fistula, nor did they require subsequent surgery to repair tlie results of 
bladder injury. In -the supravaginal type of injury of the bladder it is very handy to repair 
it without leaving any fistula. These injuries are easily recognized. 

We. have had a few spontaneous deliveries after extraperitoneal section. I have no 
statistics as to the number. We have just this week reoperated upon a patient who had had 
a Latzko several years ago. I did a low transverse operation, and it was remarkable how 
simply the bladder separated from the uterus. There was not the slightest technical difficulty 
in the usual approach to the lower segment. 

What is our test of labor? The test of labor is continued in our liands so long as the 
patient is making actual progress in labor commensurate with the best estimation we can 
make of the efficacy of uterine activit}'. We do not put any time limit on it. That, of course, 
places the decision on the judgment of the operator or observers. 

The technical difficulty of this extraperitoneal section after previous cesarean section 
I do not think has been tested in our liand.s, because if a woman has a history of previous 
section for cephalopelvic disproportion, she will hardly be subjected to so long a test of labor 
as to' require resort to the extraperitoneal type. I do not recall an instance of resort to an 
extraperitoneal operation in a patient who had had a previous cesarean section because of 
cephalopelvic disproportion. 

Eupture of the uterus we have not seen following extraperitoneal cesarean section, nor 
have Ave seen massive calamitous rupture of the uterus after any lower segment operation. 
That brings up the question, what is meant by rupture of the uterus? Is it simply solution 
of continuity of the wall of the uterus Then we have had rupture following lower segment 
operation, in that we have had incompletely healed primary incisions, sometimes with the 
membranes shining through, constituting a solution of continuity of the myometrium. We have 
ncA’er had an extensive ‘^blowing-out” rupture, ndth extrusion of the fetus in any type of 
lower segment operation. 

Wo make extensive use of the Hillis impression method and value it highly. 
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probably too mucli attention to the classification of the pehns bj'^ its shape. Ac- 
cepting the fact tliat the lengths of the pelvic diameters, in common wth other 
anatomical measurements, are normally distribiited, we may from the given 



Pig. 1. — The pelvis seen from above. A, Anteroposterior diameter of inlet: B, transverse 
diameter of Inlet; G, posterior sagittal diameter of Inlet; D, intersplnous or transverse diameter 
of midplane : E, widest transverse diameter of outlet. 



Pig. 2. — Lateral aspect of pelvis. A, Anteroposterior diameter of inlet; B, 
sagittal diameter of inlet; G, anteroposterior diameter of midplane ; D, posterior sdbn 
diameter of midplane. 

figures calculate the corresponding figures for the pelvic index which, after all, 
is the chief guide to the shape of the pehds.” 

The following diameters of the pelvis we have found to be clinically useful 
and have been used throughout most of the studies referred to here. Figs. 1 
and 2. 
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transverse diameter. By means of this index, it is possible to group together 
pelves which show the same degree of anteroposterior flattening or elongation, 
regardless of their absolute size. Turner elassifled pelves into three types on 
the basis of their pelvic, index. Those with an index of 95 or more he called 
dolichopellic, those ivith an index from 90 to 94.9 mesatipellic, and those with 
an index less than 90 he termed platypellic. For anthropologic purposes, the use 
of the pelvic index is ideal and would be useful in clinical obstetrics, except that 
it is a little unwieldy because it cannot al 5 va 3 ’’s be estimated by simply vieiving 
dimensions. 

A simpler and useful device for elassifjdng pelves based upon the prin- 
ciple of the pelvic index follows. In this method pelves are divided into four 
general groups : 

1. Dblidho'pellic Type. — Tlie anteroposterior diameter of tlie inlet is longer than the 
transverse. 

2. Mesatipellic Type. — The anteroposterior and transverse diameters of the inlet are equal 
or the transverse diameter is no more than 1 cm. longer than the anteroposterior. 

■ 3. Brachypellic Type. — The transverse diameter is more than 1 cm. and less than 3 
cm. longer than the anteroposterior diameter. 

4. Platypellic Type. — The transverse diameter is 3 cm., or more than the antero- 
posterior diameter. 

We have found this method of pelvic classification clinicallj’- useful as a 
ready means of identifying pelves for purposes of description and record. To 
complete the survej'- certain morphologic characteristics, not associated with 
mensuration, may be added to the pelvic survej’’, such as the wideness or nar- 
ro^vness of the pelvic forepart, sacrosciatic notch, etc. 

From our investigations of adult pelves in both sexes, it appears that at 
the present time methods of classification based on sex charactei’s may be con- 
fusing and, in some instances, not altogether sound. This is in view of the fact 
that oui* studies in male pelves show essentially the same variations that we find 
in the female. Thus, in the investigation of Gruelich and the author^ we state, 
"our findings indicate that the pelvic inlet of the male is as variable in shape 
as that of the female. ... It is evident, therefore, that there is in our popula- 
tion at least, no one type of male pelvis, just as there is no one tj^ie of female 
pelvis.” And again, "It is evident from the tracings that the shape of the 
pelvic inlet of most of the men of our series is quite different from tliat described 
.in the textbooks as typically' masculine. Indeed, the pehdc inlet of some of our 
males so closely resemble that of some of the student nuises of our earlier series 
that it would be difficult in certain cases to determine the sex of the individual 
from the shape of the pelvic inlet alone. ’ ’ 

It seems clear that, while certain sex characteristics of male and female 
pelves can be accepted as more or less constant, others formerly thought to be 
constant are liighly questionable. In addition, "normal” variations in antero- 
posterior and transverse relationships are appai’entty present in both sexes in 
Aride distribution. That the anteroposterior and transyei'se relationships can 
fomi a suitable basis^for clinical classification has been recenth’ I'C-emphasized bj’ 
C, Nicholson,' who states: "Obstetricians have of late devoted a great deal, 
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TABIiK IV. Aveisage Diameteiis 


DOLTCHOPELEIC|MESATlPEEl,IC|BKAClIYPEIiMCj PLATYPELMC 


Inlet 

Anteroposterior 

12.36 

11.28 

10,70 

9.23 

Transverse 

11.50 

11.79 

12.46 

12.76 

Posterior sagittal 

4.50 

4.03 

4.08 

2.33 

Midplanc 

Anteroposterior 

12.54 

12.31 

12.45 

12.16 

Transverse 

10.09 

10.24 

10.84 

11.50 

Posterior sagittal 

Outlet 

4.94 

4.79 

5.00 

4.63 

Wiciest transverse 

11.38 

11.50 

12.00 

12.40 


Table V 

Less than 90 (Platj'pellic) 

26 

90 to 94.9 (Mesatipellie) 

21 

95 or more (Dolichopellic) 53 

Table VI 

New England States 

38 

Middle Atlantic States 

4 

Southern States 

49 

' Missouri 

1 

West Indies 

7 

Portugal 

1 

Table VII 

spontaneous biktu 


OR LOW FORCEPS 

OPERATIVE BIRTH 


Dolicliopellie type 
Mesatipellie tjTJe 
Brachypellic tj’po 
Platj'pellic type 


3 (2 forceps for pelvic indication) 

4 (2 forceps for pelvic indication) .... 
3 (3 cesarean sections for pelvic indications) 

Cl /ct ___ /» .. ,3.: e ^ 


26 
3{t 

22 _ _ 

1 2 (2 cesarean sections for pelvic indications) 

Operative Incidence for Pelvic Indications 
Dolicliopellie 6.8 per cent 

Mesatipellie 4.6 per cent 

BraclijTJellic 12.0 per cent 

Platypellic 66.6 per cent , 


Information as to the birthplace of these 'women ■was recorded, bnt no 
correlation between pelvic type and such geographical distribution was noticed. 
The range is recorded in Table VI. 

As in the previous studies, the clinical course of labor was reviewed ac- 
cording to pelvic type and summarized in Table YII. 

The series is too small for definitive clinical evaluation, but the evidence 
presented bears out findings previously seen in a much larger group of white 
women; that is, that the round (mesatipellie) or elongated (dolicliopellie) pelvis 
is more favorable for natural birth than the oval (brachjTiellic) or the flat 
(platypellic) pelvis. 

At first thought it would appear that the increased incidence of the dolicho- 
peUic type in these Negro Avomen over the Avhite gi'oup might be explained as 
the result of racial influence; however, a study by Ginelich and the author® 
in 100 white ivomen in a more privileged economical group than the 500 Avhite 
Avard patients cited above showed an even greater tendency toward dolicho- 
pellism than the Negro group. These findings are recorded in Table VIII- 
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Pelvic Inlet 

Anteroposterior Diameter. — line drawn from the upper posterior surface of the 
symphysis to the sacrum at a point wliere the iliopectineal lines would converge if they 
were to be extended. 

Transverse Diameter. — The widest transverse diameter of the pelvic inlet. 

^Posterior Sagittal Diameter. — That part of the anteroposterior diameter which lies 
posterior to its intersection by the transverse diameter. 

Pelvic Midplane 

Anteroposterior Diameter. — A line drawn from the lower posterior surface of the 
symphysis pubis posteriori}' through the level of tlie ischial spines to the lower sacrum. 

Transverse Diameter. — Tlie shortest diameter between the ischial spines. 

Posterior Sagittal Diameter. — That part of the anteroposterior diameter which lies pos- 
terior to its intersection by the transverse diameter. 


Outlet 

Widest Transverse Diameter of the Outlet. — A. line drawn between the iscliial bones at 
tlie base of the ischial spines. 

(All of the above arc determined roentgenologically.) 

The pelvic survey of the outlet also includes the bituberal diameter as de- 
termined manually. This is not included in the present and previous studies. 

For purposes of evaluating the present study, a summaiy of the findings on 
500 white primigravid women are given^ in Table I. 


Table I. Type Distribution 


Dolicliopellic type 


113 

or 22.6 per 

cent 



Mesatipellic type 


233 

or 46.6 per 

cent 



Brachypellic tjTpe 


144 

or 28.8 per 

cent 



Platj'pellic type 


10 

or 2.0 per cent 



Table II. Average Diameter Range in 500 Pelve.s of White Women 




DOLICHOPELLIC 

1 MESATIPELLIC 

I BRACHYPELLIC 

Inlet 







Anteroposterior 

12.0 

to 13.0 

11.5 to 12.25 

10.5 

to 

11.5 

Transverse 

11.5 

to 12.25 

12.0 to 12.75 

12.25 

to 

13.25 

Posterior sagittal 

4.5 

to 5.5 

4.25 to 5.0 

4.0 

to 

4.5 

Midplane 







Anteroposterior 

12.0 

to 13.0 

11.75 to 13.0 

11.5 

to 

12.75 

Transverse 

9.25 

to 10.25 

10.0 to 10.75 

10.0 

to 

11.0 

Posterior sagittal 

4.75 

to 5.5 

4.5 to 5.5 

4.5 

to 

5.5 

Outlet 







Widest transverse 

11.3 


11.9 

12.0 




The pelvic type distribution of the present study of 100 primigravid Negro 
women is shown in Table III. 

Table III 

' Dolicliopellic type 29 or 29.0 per cent 

Mesatipellic type 43 or 43.0 per cent 

Brachypellic type 25 or 25.0 per cent 

Platypellic t^iie . 3 or 3.0 per cent 

To those interested in the pelvic index, as described by Turner, in these 100 
Negi’o pelves, Table V shows the distribution. 
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favorably influenced by nutrition. Clinical experience has shovai that pelvic 
development toward dolichopellism and not toward platypellism is desirable from 
the obstetric point of view. 
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Table VIII 


Dolicliopellic type 
Mesatipellic type 
Brachypellic type 
Platypellie type 


37.0 per cent 

46.0 per cent 

17.0 per cent 
0.0 per cent 


Comment 

Variations of the pelvis as thej'- occur in the adult female offer considerable 
.speculation as to etiology. Undoubtedly numerous factors contribute, among 
wliieli those having to do ivitli nutrition seem to be of prime importance. In 
1936 the author discussed the question, “Is the oval or female type pelvis a 
rachitic manifestation?”® pointing out that in the oval, or so-called “female” 
(brachypellic) type pelvis the iliac portion of the line of terminal length is con- 
sistently shortened. The association of relative shortening of this sector with 
rachitis was emphasized bj^ Breus and Kolisko in 1904.^° This study concluded 
with the observation, “From available information concerning pelves in ab- 
original people living in climates where rachitis does not occur, it appears evi- 
dent that the round type pelvis is greatly predominant. Furthermore, it seems 
apparent that the unusual incidence of the round (mesatipellic) and anthropoid 
(dolicliopellic) types in the women of our population must be explained on 
grounds other than those based on such influences as race and constitution,” 
In 1939, in “A Studj^ of Pehnc Type”^ by Greulich, Thoms, and Twaddle, in 
a comparison of body build vdth pelvic type, it was stated, “The high incidence 
of long oval (dolicliopellic) and of round (mesatipellic) pelves among the largest 
women of both groups suggests the possibility that nutritive and other factors 
which make for the attainment of maximum nonnal groivth tend to prevent that 
deg ree of anteroposterior flattening of the pehds which has come to be regarded 
as characteristically feminine.” 

More recently, other observers have emphasized the importance of the role 
of nutrition in the ultimate shape of the pelvis. Allen’s recent (1944) New 
Zealand studj’-^^ of 214 cases showed 54.2 per cent of dolicliopellic pelves (index 
over 95). He concludes, “. . . that the shape of the pelvis is determined more 
bj’’ environment and diet than by inherited racial tendencies.” Nicholson, re- 
ferred to previously, also states, ‘ ‘ The length of the conjugate diameter is very 
considerably influenced by nutrition, and, in the absence of any large population 
winch up to now can be considered as fulU'' nourished in ehildliood, it is still 
quite impossible to determine the mean to which the measurement tends.” In 
summarizing his series of measurements of the adult female pelvis, Nicholson 
states, “Pelvimetry liy radiology in 640 cases is analyzed to show that the length 
of the conjugate diameter of the female pelvis is veiy sensitive to nutrition, and 
the figure quoted in textbooks of anatomy for this diameter is too low.” 

Conclusion 

E^^denee has been given which shows that the adult female pelris in the 
white and black races is subject to considerable variation and that tJie tendency 
for the adult pehds to inaintain its fetal and childhood general relationships is 
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Roentgen Mensuration 

It was felt that a studj’’ of the actual measurements of the various pelvic 
planes might be of value in indicating significant dystocia warnings. Most obste- 
tricians are familiar with normal and abnormal inlet measurements, but the 
significance of contractions at lower levels and the influence of lower sacral 
variations, side wall convergence, prominent spine, and narrow subpubic angles 
must be re-evaluated, since these factors can be more accurately measured by 
. roentgen pelvimetry than by the older method of routine external pelvimetr\" of 
the outlet. It was obvious from the beginning of the study that, •with the 
elimination of rickets, osteomalacia, and chondrod3’'strophy from our clinical 
material, absolute contraction of the pelvic inlet with- true conjugates of 7.5 cm. 
or less were very rarely seen, and most of the eases were relative or borderline 
pelvic contractions. In an attempt to offer a prognosis in these difficult eases, 
it was decided that the sum of the anteroposterior and transverse diameters 
at any given pelvic plane is a more reliable index than the separate consideration 
of each, because they mutually compensate for each other. 

As far as pelvimetry is concerned, this principle of adding the transverse 
to the anteroposterior diameter is our chief criterion for estimating the prog- 
nosis. 

A statistical review of pelvic measurements as obtained by our method of 
radiopelvimetry in correlation with the ultimate mode of delivery reveals the 
following : 

1. Patients who delivered spontaneously or who required simple outlet 
forceps displayed pelves, the sum of whose true conjugate and transverse 
diameters of the inlet averaged 24.8 cm. ; and the sum of whose interspinous and 
posterior sagittal diameters of the midpelvis averaged 15.7 centimeters. In 
addition, it was noted that only rarely did uncomplicated delivery occur from 
a pelvis, the sum of whose inlet diameters were lower than 22 cm., or from a 
pelvis, the sum of whose midpelvic diameters were lower than 14.0 centimeters. 
Below these figures either midforceps or cesarean section was usually performed. 

2. Patients requiring midforceps operations displayed pelves, the sum of 
whose true conjugate and transverse diameters of the inlet averaged 24.4 cm., 
and the sum of whose interspinous and posterior sagittal diameters of the mid- 
pelvis averaged 14.9 centimeters. As might be expected, little difficulty was 
met during the process of engagement. However, descent of the head below the 
level of the interspinous diameter became increasingly difficult as the total ot 
the midpelvic diameters decreased. It is to be noted that we used the total of 
the diameters of the midpelvis (interspinous and posterior sagittal) for prog- 
nosticating. Experience has proved that a I'elatively small interspinous diameter 
can be readily compensated for by a very ample posterior sagittal diameter. 
More specifically, we have found that a good prognosis for vaginal delivery 
could be given for pelves with interspinous diameters from 9 to 9.5 cm., pro- 
vided the posterior sagittal diameter of the midpelvis is large enough to total 
14 cm. or more when added to the interspinous diameter. Limitations, of course, 
on this general rule are imposed by other complicating conditions, such as 
malposition of the fetus, large babies, soft ti.ssue dy.stoeia, pelvic anomalies, et^ 
Delivery from below occurs only rarely with midpelvic dimensions toraimg 
13 5 cm*, or less ; and almost never in pelves whose midpelvic dimensions tota 



THE VALUE AND LIMITATIONS OF PELVIORADIOGRAPHY 
IN THE MANAGEMENT OF DYSTOCIA, WITH SPECIAL 
REFERENCE TO MIDPELVIC CAPACITY 


Arthur Weinberg, B.S., M.D., Far Rockaway, N. Y., and 
Samuel J. Scadron, M.D., F.A.C.S., New York, N. Y. 

(From the Departments of, Fadiology and Obstetrics of the Beth Israel Hospital) 

T he occasional untoward outcome of a pregnancy, resulting from following 
the radiological criteria in managing a case of dystocia, has led some to dis- 
credit the entire procedure of pelvioradiography. 

In the great majority ‘of cases, the obstetric prognosis and treatment sug- 
gested by the x-raj’’ stud}’’ of the pelvic measurements and architecture, combined 
with an evaluation of fetal pelvic relationships, is of great value in the manage- 
ment of dystocia. However, in approximately 2 jier cent of the cases in which 
dystocia is anticipated or appears unexpectedly during labor, the radiological 
advice given and followed led to an undesirable outcome, and subjects the 
radiologist or obstetrician reading the films to unfavorable eriticism. Usually 
no allowance is made for any lack of skill or mistakes in clinical judgment 
on the part of the operator, but the x-ray department is blamed. 

In order to determine whether this disparaging attitude is justified, we 
felt that a comprehensive study of the limitations, as well as the value of 
pelvioradiography should he made. Our material consists of five hundred 
consecutive eases referred to the x-ray department because of dystocia, either 
actual or feared. These cases were studied with particular reference to the 
evaluation of midpelvic contraction in dystocia. 

Roentgen Pelvimetry 

A comparison of techniques of roentgen pelvimetry was made by measur- 
ing the same patients by various methods. AYe utilized four well-known methods 
for each of one hundred patients. The pelvic diameters obtained by tlie pre- 
cision stereoscopic method, the Thoms-Torpin isometric scale, and the Snow 
ruler and Ball nomogram gave results that in all cases were within 0.1 cm. of 
each other. 

AYe therefore felt that the particular technique used is of less importance 
than a wide experience in its use. We still use our own combined technique 
of studying the pelvic architecture by the precision stereoscope, and measuring 
the diameters with the Snow ruler checked by the isometric scale. A series of 
measurements on detached and articulated skeletal material showed our results 
to be accurate to within 0.1 cm. when compared to measurements of the actual 
material. AYe are, therefore, convinced that tlie technique of roentgen pelvimetiy 
used in this study is reliable. 
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pelvic diameter,^ the postsagittal of the inidpelvis.' In many cases, a narrow 
interspinous diameter is compensated for by an over-amjile postsagittal diameter, 
especially if tlie other factors (lateral hore, side wmlls, etc.) are adequate. The 
pelvic outlet is not very important from an obstetric standpoint, if it is not con- 
fused with the midpelvis. The diameters concerned in the outlet are tlic l)i- 
tuberous and posterior sagittal, which arc always greater tlian the corresponding 
midpelvic measurements. 

Cephalometry 

We have found that our measurement for tlie circumference of the head 
is accurate to within 1.0 cm. when checked with tiie circumference obtained at 
birtli. Knowing the circumference, we employ the Ball nomogram for determin- 
ing head volume. 

Fetometry. — Attempt's were made at predicting the weight of a fetus from 
the circumference of the head. One-fourth of the cases differed by more than 
one pound, and therefore were of no value. Since only three-fourths of our 
cases showed a definite correlation between the size of the head (circumference 
or volume) and the weight of the baby, we feel that, in any individual ease, the 
judging of weight from volume cannot be relied' upon. 

The failure of predicting weight on the basis of the x-ray measured circum- 
ference of the slmll is not due to anj’- fault of roentgen technique. The fallacy 
lies in the infant itself. Two infants, both with the same size head, can differ 
from each other by 3 to 4 pounds, because of difference in length, and muscular 
and fatty development. On one occasion, two infants having the same slaiU 
circumference by x-ray weighed 5 and 9 pounds, respectively. The children were 
then measured in the crib and both found to have the same skull circumference, 
yet one was almost twice as heavy as the other. 

A number of children (200) were measured in the nursery and, Avhile the 
average weight increased with the increase in slrull circumference, the extremes 
in each group differed from each other to such an extent that in the individual 
cases the procedure was unreliable because of the overlapping (Table I). 


Table I. 


CIRCUMFERENCE 

AVERAGE A\T:IGHT 

LIGHTEST 

1 IIEAVIE.ST 

33-34 cm. 

6 lb. 2 oz. 

5 lb. 5 oz. 

7 lb. 13 oz. 

34-35 cm. 

7 lb. 

4 lb. 8 oz. 

9 lb. 14 oz. 

35-36 cm. 

7 lb. 3 oz. 

5 lb. 13 oz. 

8 lb. 12 oz. 

36-37 cm. 

S lb. 

7 lb. 10 oz. 

10 lb. 12 oz. 


Pelvic Architecture 

All pelves were classified according to their architectural features into 
the pelvic types of Caldwell, Moloy, and D ’Bsopo : gynecoid, android, anthropoid, 
and platypelloid. The android and platypelloid pelves were frequently given a 
poor prognosis, and operative delivies Avere common in these groups. In the 
absence of disproportion, a favorable prognosis Avas usually giA'en in the 
anthropoid and gynecoid types and operatiAm deliveries Avere infrequent in the.se 
eases. 
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less than 13 centimeters. Under the latter conditions only premature and small 
fetuses can be delivered from below. 

3. Patients who required cesarean section displayed pelves, the sum of 
whose true conjugate and transverse diameters of the inlet averaged 23.3 cm., 
and the sum of whose interspinous and po.sterior sagittal diameters of the mid- 
pelvis average 15.0 centimeters. These figures illustrate a definite reduction 
in inlet dimensions, though they exhibit fair to good midpelvic measure- 
ments. As might be expected in these cases, the main difficulty occurred during 
the process of engagement. Failure of the head to engage after a trial of labor 
usually led to the choice of cesarean section. However, since experience has 
shouTi that spontaneous delivery occasionally does occur from below in pelves 
whose inlet dimensions total from 22 to 24 cm., in such instances a test of labor 
is advised. Still more rarely is deliveiy from below seen to occur in pelves 
whose dimensions total from 20 to 22 cm., hence a short trial of lalmr to see if 
engagements will occur is suggested. Witli mea.surements below 20 cm., experi- 
ence has shown that attempts at vaginal delivery of’ all but a veiy premature 
fetus are disastrous. More frequently than not, it has been seen that once engage- 
ment occurs in pelves of a borderline inlet, little difficulty is encountered while 
passing through the midpelvis. 

Su7nmary . — If the inlet measurements are below 23 cm. and/or outlet 
measurements below 14 cm., dystocia is expected. For inlet dystocia the prog- 
nosis is guarded or poor, with a section to be considered. For outlet dystocia 
the prognosis is usually a forceps operation. "We do not recommend section 
for outlet dystocia alone unless it is combined with other unfavorable factors: 
android pelves, narrow outlet, prominent spines, converging side walls and 
lateral bore, and malposition, indicating that a forceps operation may be 
unduly difficult. 


Estimation of Midpelvis and Pelvic Outlet 

The method of determining midpelvic volume by means of the interspinous 
measurements alone, as suggested by Ball, has not proved reliable in our hands 
in any individual case. The basic fault lies in the fact that the actual midpelvis, 
unlike the inlet, is irregularly circumscribed, and therefore cannot be accurately 
represented by any one volumetric figure. If the intei’spinous diameter alone 
is used to determine outlet volume, results may sometimes be apparently 
incongruous. For example, in our series there were six eases in which the “out- 
let volume’’ was 300 to 400 c.e. .smaller than the volume of the head. Although 
two of these cases came to section, all of the other four delivered normal-sized 
infants .spontaueou.sly or with low forceps. Conversely, there were many cases 
in which the outlet volume measured greater than the volume of the head, but 
where midforceps was necessary because of midpelvic arre.st. 

We feel, thei’cfore, that the pre.sent method of determining midpelvic volume 
by means of the intci'spinous diameter is inadequate, and may actually be de- 
ceiving. In giving a prognosis regarding the midpelvis or outlet, we place much 
greater cm])hnsi.s on such factoi-s as lateral bore, side walls, subpubic angle, 
and sacrosciatic notch. The interspinous diameter is. of coui'se, of greater im- 
portance as well; however, we prefer to consider it in relation to the other mid- 
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miparas. Cesarean section was advised by us on five otlier cases, and all five 
terminated in section. However, whether these could have been delivered from 
below will remain an unsettled question, since section was performed on all 
early in labor. Only one ease teimiinated in craniotomy. However, this mother 
had eclampsia and the fetus died in utero several hours before delivery. The 
average of the sums of the inlet diameters was 25 cm., gnd of the midpelvic 
diameters 15.4 cm., illustrating that breech pi*e.sentation usually occurs in aver- 
age-sized pelves. 


The Value of Pelvioradiography in Dystocia 

A total of 500 cases of suspected dy.stocia have been studied, and a radiologic 
prognosis given on the basis of iielvimetry, pelvic architecture, fetal pelvic 
relationships, and presentation. All eases were classified into one of four 
prognostic groups : good, fair, guarded, and poor, on the basis of criteria listed 
in Table II. A good deal of latitude is allowed in estimating the actual prog- 
nosis. For instance, a malpresentation, poor pelvic architecture, or asynclitism 
would induce us to ]3lace the prognosis one class below that which the actual 
pelvic measurements would indicate. 


Table II. Inlet Pelvimetry as a Ba.sis kor Prognosis 


GROUP 

PROGNOSIS 

ANTERO- 

POSTERIOR 

1 ANTERO- 

POSTERIOR 
PLUS 

TRANSVERSE 

PETAL 

PELVIC 

RELATION 

TREATMENT 

OUTCOME 

EXPECTED 

A 

Good 

AboA'e 10.5 
cm. 

24 cm. 

No dispro- 
portion 

Labor 

Spontaneous 
delivery is 
the rule 

B 

Pair 

. 10-10.5 cm. 

22-24 cm. 

Borderline 

dispro- 

portion 

Te.st labor 

Vaginal de- 
livery is 
usual 

C 

Guarded 

0-10 cm. 

20-22 cm. 

Relative 

dispro- 

portion 

Short trial 
labor 

Cesarean 

section 

probable 

D 

Poor 

7.5-9. 0 cm. 

Below 20 
cm. 

Absolute 

dispropor- 

tion 

Cesarean 

section 

Cesarean 

section 

necessary 


Results 

Group A . — (good prognosis) consists of those patients with no dispropor- 
tion and a good prognosis. 

Spontaneous delivery is the rule. Tliere were 326 cases, or 65 per cent of the 
entire series in the group. In other words, almost two-thirds of the patients 
in whom dystocia was feared, the x-ray indicated a very favorable outcome with 
vaginal delivery. Considering that low forceps are often elective, it Avas decided 
to consider them as nonoperative and to judge all other forceps, operations, 
t cesarean sections, and other vaginal maneuvers as operative. The number of 
patients that required operative deliveries in Group A Avas 52, and this amounted 
to 16 per cent of the group ; the remaining 84 per cent deliA^ered either spontane- 
ously or Avith loAV forceps. 
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Fetal Pelvic Relationship 

Any floating head at term was requested to lie x-rayed in the standing posi- 
tion to see if engagement would occur, and it very often did in cases where 
borderline disproportion existed, thus removing doubt and brightening the prog- 
nosis. If the vertex remained floating in the upright position the prognosis was 
better if it lay over the posterior segment of the inlet than over the symphysis, 
because we felt that the soft tissues of the pelvis directed the vertex into the 
pelvic axis more efficiently. 

Asjmclitisni was always noted, and a posterior parietal presentation at the 
inlet was given a better prognosis than the anterior parietal presentation or 
Nagele’s obliquity. At the midpelvis, an anterior parietal presentation was 
preferred. 

Deflection attitudes of the vertex, such as face, brow, and extended occiputs 
made the prognosis more guarded. Oceipitoposterior positions, except in the 
anthropoid pelves, were considered unfavorable primary presentations. For 
the reasons previously given, the Ball volumetric comparison is not relied upon, 
but the fetal pelvic ratio was decided by stud3dng the stereoscopic pictures of 
the inlet viewed through the precision stereoscope. 

Breech Presentations 

In order to evaluate our skill in prognosticating breecJi presentations, a 
separate studj’’ was made of 50 cases. The determination of ceplialopelvic com- 
patability where there is a breecli presentation presents a more difficult problem 
in pelvioradiography. We have at present no accurate waj’" of estimating the 
dimensions of the high floating head of the fetus. Our major eriteria in prog- 
nosticating such deliveries have been: (1) pelvic dimensions, (2) pelvic archi- 
tecture, and (3) fetal attitudes (deflection of the vertex, extended arms, and 
frank breeches). If the breech is extended, such as a frank breech, or if there 
are deflection attitudes of the vertex or extended arms, we are more likel.v to look 
for difficulty. It is difficult to estimate the size of a breech presentation; very 
little consideration is given to this factor unless tlie babj’’ is oljviousl.y small 
and premature. The pelvic architecture is important if an extraction or forceps 
of the aftereoming head are to be performed. The decision, however, is based 
almost entirelj^ on the pelvic measurements. A trial of labor in breech presenta- 
tion is not practicable, and the decision for vaginal deliver}’’ or cesarean section 
is based almost entirely on the consideration of the pelvis. If it is average in 
size and of suitable architecture we advise vaginal delivery. On the other hand, 
if it is small or of poor architecture; section is advised. There is no middle 
ground to be covered bj^ a trial of labor. 

There are among our records a series of 50 pelvimetries with the fetus in 
the breech presentation. Forty-six were given a good prognosis for vaginal 
delivery. Forty-two of these did terminate with delivery from below with little ' 
or no difficulty ; four terminated in cesai’ean section. However, not one of these 
four required section because of bonj’’ dj'^stocia. One section was performed 
without a trial of labor, and three because of cervical dj’-stocia in elderly pri- 
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1. The Character of the Uterine Contractions of Labor. — These Avill be mild 
and irregular, or painful, but ineffectual, and nonphysiologic. Although the 
dystocia dystrophy syndrome is more common in the android pelvic type, it 
can occur in any patient. 

2. The Soft Tissue Factor. — The greatest transverse diameter of the pelvic 
inlet, as measured in x-ray films, is reduced in the body by the psoas muscles 
by a variable but unluiown amount. In highly muscular women of the short 
stocky varietj’", a considerable amount of available inlet space is eliminated by 
these muscles as they cross the pelvic brim. The estimation of the thickness 
of these muscles in the living persoji is imiiossible, and may lead to serious 
dystocia in relative disproportion ca.ses. Small vaginas, congenital atresia and 
septa, and thick perineal muscles may obstruct labor even though the bony 
passage is ample. Dry labor or constriction ring dystocia may also upset the 
labor apple cart. 

3. Behavior of the Cervix. — Some cervices are long, thick, rigid, and do 
not seem to undergo effacement or dilatation as readily as others, resulting in so- 
called cervical dj^stocia. 

4. The Skill of the Obstetrician. — That poor judgment and lack of skill arc 

occasionally the cause of poor results in cases that were studied by pelvioradiog- 
raphy is obvious. The prognosis given is not adjusted to the ability of the 
operator, and a certain amount of error is thus admitted. ' 

5. The Age of the Patient. — This factor is not considered in giving a radio- 
logical prognosis. In arriving at an obstetric prognosis, the physician must 
take this into consideration. 

6. The previous history in multiparas is a reliable guide to obstetric prog- 
nosis, yet is not always available to the radiologist. 

Mortality 

In this series of 500 eases of dystocia there were 25 stillbirths or neonatal 
deaths, an incidence of 5 per cent. This is slightly above the usual hospital 
figure, but is not very high for a dystocia series. Six of the babies died of con- 
ditions unrelated to delivery. Of the other 19 cases, cesarean section was advised 
in eight, but tliis advice was disregarded and difficult vaginal deliveries resulted 
in stillbirths. The other 11 were advised to have vaginal deliveries, but suffered 
the same fate. These are our 11 mistakes. There was no maternal mortality in 
this series. 

Summary and Conclusions 

1. Provided that a reliable technique of roentgen pelvimetiy i.s used, there 
is very little difference in the roentgen mensuration. 

2. The sum of the anteroposterior and transverse diameters at any given 
pelvic plane is a more relialjle index of pelvic capacity than the separate con- 
sideration of each. 

3. If the inlet measurements total less than 23 cm. and/or the midpelvic 
measurements Ic&s than 14 cm., dystocia is expected. 

4. Cephalometry and fetometry are too inaccurate to be of much importance 
in pelvioradiography. 

5. The fetal-pelvic ratio was arbitrarily decided by the use of the precision 
stereoscope, and not by volumetric comparisons which were too often misleading. 
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There were 13 stillbirtlis, five of which died liefore delivery. The other 
eight died of intracranial hemorrhage, sustained during vaginal delivery. If 
these babies were delivered by section thej’- probabh' would have survived ; there- 
fore we probably were wrong in eight instances in advising vaginal delivery. 

The 12 patients sectioned in this group were sectioned for extrapelvic 
indications : we gave a correct prognosis of 98 per cent. 

Group B . — (fair prognosis) includes patients with borderline- disproportion 
and a fair prognosis. A test of labor is usually recommended, and vaginal de- 
livery is the rule. There were 98 cases, or. 20 per cent of the entire series, in this 
group. Operative delivery was neees.sary in 54 per cent. Midforceps was the 
most frequent operation, and was performed in almost one-third of the cases. 
The incidence of operative vaginal deliveries is much liigher tlian in Group A, 
and a cesarean section had to be performed on 18 per cent of the patients. 
Cesarean section is often necessary in this group if the baby is over 9 pounds. 

There were four stillborns in this group, two of wliieh occurred before labor, 
and the remaining two during delivery. We achieved a correct prognosis in 98 
per cent. 

Group C . — (guarded prognosis) includes the group with a guarded prog- 
nosis because relative disproportion was evident, and a short trial of labor with 
early section was advised. Ten per cent of 49 cases were in this group. Forty- 
two patients, or 86 per cent, required operative deliveries. In 35 cases a cesarean 
section was performed. There were five stillborns in the 14 vaginal deliveries. 
One was a spontaneous premature stillbirth. The other four were due to de- 
livery. In all four patients, a cesarean section was considered probable, and 
was advised after a very short trial of labor. In these four cases the advice 
was disregarded, and difficult vaginal delivery attempted after long labor. We 
made the correct prognosis in all of these cases, or 100 per cent. 

Group D. — (poor prognosis) consists of those 27 patients, or 5 per cent 
of the series Avho had poor prognosis, absolute disproportion, and on whom an 
elective or immediate section Avas necessary. In 24 cases, a successful section 
Avas performed. In the three cases in Avhich a vaginal delivery Avas attempted, 
stillbirths resulted. 

In the entire series of 500 cases, a correct pi-ognosis Avas given in 489 cases, 
or 97.8 per cent. A favorable prognosis Avas given in 326 cases, and 247 either 
delivered spontaneously or by Ioav forceps, many of Avhich Avere electiA’c or 
prophylactic. Of the entire series, only 35 per cent required operatiA*e delivery ; 
this indicates the conservative effect of pelvioradiography. 

The Limitations of Pelvioradiography 

In our opinion, pelA’ioradiography is not as exact a science as geometry. 
Correct ansAvers cannot ahvays be giA*en to a problem of dystocia from study 
of the x-ray alone. It is not a panacea for all difhcult obstetrics, but it dehnitely 
takes its place Avith the ready aA-ailability of blood and plasma, chemotherapy, 
and impx’oved methods of analgesia and anestliesia as one of the great adA^ances 
in modern obstetrics. The limitations of A'alue of ])elA'ioradiography can be 
ascribed to the folloA\ing conditions ; 



HEART DISEASE IN PREGNANCY 


"William B. StrojMme, M.D., and Katherine Kuder, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New York Hospital and the Cornell 

University Medical College) 

H eart disease long has been recognized as a serious complication of preg- 
nancy. In recent yeai's its increased prominence as a cause of maternal death 
has resulted, in part, from the improvement in prevention and treatment of other 
major causes of death, such as hemorrhage, toxemia, and infection. Patients 
with heart disease complicating pregnancy have always received careful study 
and treatment in the Woman’s Clinic of the New York Ho.spital in an effort to 
lessen the immediate, as well as the future damage to tlie heart. Special at- 
tention has been directed to the disease, because its incidence has been found to 
be greater in the 'Northeastern States. 

A five-j’-ear study of 418 patients witli cardiac disease was made iiy Stander 
and Kuder^ in 1937, and by Stander- in 1938. The present report deals in a 
similar fashion with the sulisequent seven-year period, and embraces 720 ad- 
ditional cases. Thus a total of 1,138 women suffering from heart disease has 
been treated on the Obstetrical Service during the twelve-year period since 
Sept. 1, 1932. We liave adhered to the New York Heart Association functional 
classification throughout, and shortly' after the beginning of this second study 
period we adopted the revised classification as proposed by tins association. 

The 720 cases analyzed in the pi’esent study represent 3.02 per cent of the 
23,858 pregnancies cared for during the period fi’om September 1, 1937, 
through December 31, 1944. This incidence shows but a slight increase from 
that of 2.97 per cent in the pre^dous five years. In the present series 425 of 
the patients were primiparas and 295 Avere multiparas. 


T.\bi.k I. Fuxctio.vab Ci..\ssikicatiox of Cardiac Disease 


TA'PE 

CA.SE.S 

PER CEXT OF TOTAE 

Class I 

227 

38.4S 

Class II 

322 

44.72 

Class III 

77 

10.69 

Class lA" 

11 

1.53 

Unclassified 

3.3 

4.58 

Total 

720 

100.00 


We have been able to classify, according to tlie fimctional level, all but 33 
of our cases. Table I presents the disti’ibution of all the cases in the Amrious 
groups. A fcAV of our records bear the terminologj^ of the old classification. In 
such instances, for the purposes of uniformity of analysis, they have been con- 
sidered according to the ncAver adaptation; Class II-A being equal to Class II; 
Class II-B becoming Class HI; and Class III becoming Class IV. In all cases 
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6. The pelvic architecture played a part in influencing our prognosis. The 
prognosis becomes progressively worse in the following order ; gjniecoid, 
anthropoid, platypelloid, and android. 

7. ]\'Ialposition influenced the prognosis unfavorably. 

8. The prognosis in lireech presentation is based almost entirely on the 
pelvic measurements and architecture, and no trial of labor is advised in this 
presentation. In no ease where a vaginal delivery of a breech presentation was 
advised did such a deliveiy terminate with fetal mortality. 

9. A correct prognosis was given in 97.8 per cent of the series. 

10. In only 35 per cent of this series in which dystocia was feared was opera- 
tive delivery necessary. Sixty-five per cent were given a good prognosis, illus- 
trating the conseiwative influence of pelvioradiography. 

11. The limitations of pelvioradiography are assigned to the difficulty in 
estimating the soft tissue factors, behavior of the cervix, character of the labor 
contractions, the skill of tlie obstetrician, and the age and previous history of the 
patient. 

Ackno-n'ledgment is made to Dr. Shern-in A. Kaufman and Joseph Kelter for aid in 
the study of the midpelvis and other aspects. 
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Table II. Previous Diseases 



NUMBER OF OASES 

j PER GENT OF TOTAL 

Rheumatism 

311 

43.20 

Cliorea 

45 

G.24 

Rheumatism and chorea 

43 

5.97 

Rheumatism, chorea, and scarlet fever 

4 

0.56 

. Sc.arlet fever 

7 

0.97 

Chorea and scarlet fever 

9 

1.23 

Frequent sore throats 

6 

0.83 

Rheumatic fever, chorea, and scarlet fever 

4 

0.56 

Rheumatic fever and scarlet fever 

3 

0.42 

Diphtheria 

3 

0.42 

Syphilis 

2 

0.28 

Nephritis 

2 

0.28 

Chorea and sore throats 

2 

0.28 

Pott’s disease 

1 

0.14 

Nephritis and scarlet fever 

1 

0.14 

Rheumatism and erythema nodosum 

1 

0.14 

Frequent epistaxis 

1 

0.14 

Negative past history 

275 

38.20 

Total 

720 

100.00 


tients had I’eaetivation during their pregnancies. This high incidence emphasizes 
the importance of obtaining a careful history from each patient. 

As would he expected from tlie preponderance of rheumatic heart disease 
in our study, mitral lesions accounted for 78.47 per cent of all valvular lesions, 
and, combined with other lesions, mitral involvement occurred in approximately 
nine out of every ten cases. In Table III are listed the distribution of the var- 
ious heart lesions and combinations found in the present analysis. 


Table III. Distribution of Valvular Lesions 


NUMBER OF CASES |PER CENT OF TOTAL 

Mitral steno.sis and insufficiency 

445 


Mitral stenosis 

72 ■ 

10.00 

Mitral insufficiency 

48 

6.66 

Mitral stenosis and insudiciency and aortic 

48 

6.66 

insufficiency 



Mitral stenosis and insufficiency and aortic 

27 

3.75 

stenosis and insufficiency 



Aortic stenosis and insufficiency 

5 

0.69 

Aortic insufficiency 

3 

0.42 

Aortic stenosis 

1 

0.14 

Mitral insufficiency and aortic stenosis 

1 

0.14 

Mitral insufficiency and aortic stenosis and 

2 

0.28 

insufficiency 



Alitral stenosis and aortic insufficiencj'^ 

3 ' 

0.42 

Pulmonary stenosis 

6 

0.83 

Congenital le.sion 

22 

3.06 

Chronic valvular (hypertensive) 

15 

2.08 

Coronary disease 

3 

0.42 

Paroxysmal tachycardia 

C 

0.83 

Ventricular premature contractions 

1 

0.14 

Unknown 

12 

1.67 

Total 

720 

100.00 


It is a common impression that labor in cardiac patients is of shorter dura- 
tion than that in noncardiac patients. An analysis of our figures does not en- 
tirely bear out this belief. The average length of labor in 260 primiparas with 
heart disease was found to be 202%o hours, and in 332 multiparas S^Yoo hours, 
as compared with the normal given by Stander^ as eighteen and twelve hours, 
respectively. Moreover, no appreciable difference was noted in the length ot 
labor among the various cardiac classes. 
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Ave have tabulated the classification recorded at the time of delivery or inter- 
ruption of the pregnancy. In some instances this Avas different from that re- 
corded at the initial Ausit, due to the progress of the disease. 

A classification as to etiologic types has been carried out. In Fig. 1, the 
rheumatic group of 656 cases is shoAAm to represent 91.15 per cent of the total. 
Of these, 259 Avere in Class I, 295 in Class II, 76 in Class III, 10 in Class IV, 
and 16 unclassified. Congenital heart disease in 31 cases accounted for 4.31 
per cent, and in this group, except for six unclassified cases, 13 Avere in Class I, 
and 12 in Class II. HypertensiA^e disease Avas found to be the basis for cardiac 
trouble in 16 patients or 2.22 per cent; 13 of these Avere considered as Class II, 



Fig. 1. — Etiologic distribution of heart disease in 720 cases. 


one as Class IV, and tAvo unclassified. The type of heart disease Avas unknoAvn 
and unclassified in a group of 11 cases, 1.53 per cent. There Avere three eases, 
0.42 per cent, of unexplainable paroxysmal tachycardia; these were not func- 
tionally listed, but AA-ere presumably Class I. Syphilitic heart disease occurred 
in tAAm patients, 0.28 per cent; one Avas in Class I and the other in Class II. 
Lastly, heart disease Avas found in association Avith kyphoscoliosis in three preg- 
nant Avomen, but in only one. Class I, Avas tliere found to be an etiologic relation. 

Table II presents various diseases that occurred in the past history of our 
cardiac patients. A history of rheumatic fcA’^er in one or more of its manifesta- 
tions Avas noted in almost 60 per cent of the entire series, and tAVO of these pa- 
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Table IV. Treatment op Cardiac Disease in 712 Patients 


total 

CASES 

INCI- 

DENCE 

INDl 

CARDIAC 

cations 

OTHER 

CASES 

INCI- 

DENCE 

CASES 

INCI- 

DENCE 

Abortions . — 







Spontaneous 

27 

3.78 





Operative 

74 

10.40 

59 

8.29 

15 

2.11 

Miniature cesarean section 

15 

2.11 

15 

2.11 

0 

0 

Completion incomplete 

11 

1.55 

0 

0 

11 

1.55 

abortion 







Therapeutic curettage 

44 

6.18 

44 

6.18 

0 

0 

Salpingectomy (ectopic) 

3 

0.42 

0 

0 

3 

0.42 

Hysterectomy 

1 

0.14 

0 

0 

1 

0.14 

Total 

101 

14.18 

59 

8.29 

15 

2.11 

Deliveries . — 







Spontaneous 

404 

56.74 





Operative 

207 


140 

19.68 



Low forceps 

141 

19.81 

117 

16.44 



Midforceps 

21 

2.95 

12 

1.69 



Cesarean section 

21 

2.95 

11 

1.55 



Breech extraction 

18 

2.53 

0 

0 



Manual removal ' of placenta 6 

0.84 

0 

0 



Version and extraction 

1 

0.14 

0 

0 

1 

0.14 

• Craniotomy 

1 

0.14 

0 

0 

1 

0.14 

Total 

611 

85.82 

140 

19.68 

69 


Grand Total 

712 

100.00 

199 

27,97 

84 



Table V. Incidence 01- Operative Deliveries 


CLASS 

NUMBER or 
DELIVERIES 

OPERATIVE 

NUMBER 

DELIVERIES 

1 INCIDENCE 


I 

256 

62 

24.21 


II 

282 

90 

34.02 


III and IV 

44 

31 

70.43, 


Total 

582 

189 

32.48 



It is well to note that 9.67 per cent of the group had operative deliveries 
for indications other than cardiac disease. In certain additional instances, 
while cardiac indications were given, other factors existed which influenced the 
type of procedure employed. 

The percentage of operative deliveries according to functional classification 
is given in Table V. Even though an approximate 10 per cent be subtracted 
from each group as having been performed for indications other than cardiac 
disease, it is apparent that three times as many operative deliveries were per- 
formed for cardiac reasons in Classes III and IV as in Class I. The teaching 
of this clinic, as illustrated by the incidence of operative deliveries in Class I, 
is that added work of the heart in the second stage of labor can be spared by 
early and judicious operative means. We further recommend that operative 
deliveries of cardiac patients be canned out under local anesthesia such as out- 
lined by Griffin and Benson.® 

^ The cardiac patient in labor requires continued vigilance, and particular 
attention must be given to the pulse and respiration rate as pointed out by 
Mendelson and Pardee.' All patients who, in the first stage of labor, have an 
elevation in pulse rate above 110 or respiratoiy rate above 24 are digitalized, 
if this has not already been effected. Administration of oxygen by mask or 
tent and other supportive measures, such as Fowler’s position, are given when 
there are symptoms or findings of impending failure. 
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Treatment 

Our treatment of tlie lYoman wliose pregnancy is comiilicated by heart dis- 
ease is' based on the patient’s cardiac history, the functional capacity of the 
heart, and, to a lesser degree, tlie type of cardiac involvement. We believe 
that emphasis on the particular vahailar lesion is not justified, and agree with 
Hamilton and Thompson"* that * ' prognosis in pregnancy is only slightly affected 
by differences in the valves involved. ’ ’ HoAvever, the historj'- of, or the presence 
of, cardiac decompensation or auricular fibrillation is of great significance, and 
may be a legitimate indication for tiie interruption of tlie present pregnancy 
and prevention of future pregnancies. 

It is our practice to evaluate each patient when first seen, and in the more 
advanced cases this requires hospital study. Those patients who may safely 
be allowed to continue their pregnancies are followed at frequent intervals in a 
special Cardiac Clinic maintained in the Lying-In Hospital. Certain other 
patients with more serious heart disease may be kept in the hospital through- 
out the remainder of their pregnancies. 



Fig. 2. — Average duration of liospitalization prior to deliverj'. 


We are convinced that hospitalization prior to delivery is an important fac- 
tor in obtaining a low mortality rate in cardiac patients. Consequently, it is our 
rule to admit prior to labor all patients in Classes III and IV, and selected 
patients in Classes I and II. The average duration of predeliveiy liospitaliza- 
tion is shotvn in Fig. 2. Classes III and IV have been combined because of the 
small number of cases in Class IV. 

A summary of our treatment of patients mth heart disease is presented in 
Table IV. Of the 712 patients, 14.18 per cent terminated as abortions, of 
which 8.29 per cent were operative and performed because of cardiac indica- 
tions. This latter figure is in sharp contrast to the 2.87 per cent incidence of 
therapeutic abortion in the previous five-year period. Among the full-tepm 
and premature deliveries 29.08 per cent were operative, a figure practically 
identical to that of the former study. The incidence of forceps deliveries, 18.13 
per cent, shows an increase in the use of this procedure when compared with 
11.96 per cent in the former study. This is partially compensated by a reduc- 
tion in the incidence of cesarean sections, from 4.07 per cent to 1.55 per cent. 
The wisdom of such a trend has been weU proved in a recent paper by jMendel- 
son.° 
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Of further interest and importance in the maternal mortality is the sig- 
nificance of the unregistered patient. Five deatlis occun-ed in the unregistered 
group of 65 patients, seven times that in the registered group of seven in 655 
patients. In Fig. 3 we have graphically shown these findings. 



Fig. 3. — Maternal mortality in registered and unregistered patients. 


From a review of tlie nine cardiac deaths listed in Table VIII, it is apparent 
that death may occur at any time during the pregnancy. The cause of death 
in six cases was congestive heart failure. One-half of these had preceding up- 
per respiratory infections, a finding reflecting the serious danger of such com- 
plications in cardiac patients as previously shovn by Oppel.® Bacterial endo- 
carditis was the cause of death in two, and corenary occlusion in one other case. 
Because of the potential hazard of bactexdal endocarditis, the prophylactic use 
of sulfadiazine and penicillin has been advised. VUieeler'’ in a report, not yet 
published, of 200 cases of subacute bacterial endocarditis found labor as a pre- 
disposing factor to death in nine patients, second in importance only to upper 
respiratory infections. 

The infantile mortality among those infants weighing 1,500 grams or over 
at birth, and including all infants dying during the first fourteen days_ follow- 
ing birth, was 3.24 per cent. The total clinic figure for the same period was 
3.07 per cent. While there is some difference between these two figures, in no 
instance of the 20 infant deaths reviewed did the maternal cardiac disease seem 
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Mortality 

, Maternal mortality due to heart disease is important, as shown by its pres- 
ent-day position among the major causes of maternal deaths. On the basis of 
this seven-year study, heart disease was found to be the leading cause of ma- 
ternal deaths at the Lying-In Hospital (24.33 per cent). Such a prime position 
does not result from an increasing frequency of heart disease, or from a rise in 
mortality among our cardiac patients. Its change from a former third position 
may be said to be due to greater success in our efforts to control and combat 
infections and hemorrhage. In the treatment of infections marked improve- 
ments have resulted since the advent of sulfonamide chemotherapy and peni- 
cillin. 


Table VI. Heart Disease 37,913 Pregnancies 



1932-1937 

1 1937-1944 

1 

TOTAL 



TOTAL 

CLINIC 

CASES 

INCI- 

DENCE 

TOTAL 

CLINIC 

GASES 

INCI- 

DENCE 

TOTAL 

CLINIC 

CASES 

INCI- 

DENCE 

Deliveries 

13,140 

3S6 

2.86 

22,022 

611 

2.78 

35,162 

977 

2.84 

Abortions 

915 

32 

3.49 

1,836 

101 

5.50 

2,751 

133 

4.84 

Maternal deaths 

45 

7 

15.55 

37 

9 

24.33 

82 

16 

19.51 

Undelivered 

9 

5 

55.55 

6 

5 

83.33 

15 

10 

66.66 

Delivered 

30 

2 

0.00 

31 

4 

12.90 

67 

6 

8.95 


Table VI compares the patients who have heart disease with the total clinic 
population for both the five- and seven-year periods, and the total twelve-year 
period. In each of the periods the ratio of the cardiac to the total clinic de- 
liveries was about the same, and for the twelve-year period averaged 2.84 per 
cent. The incidence of abortions in cardiac patients was found to be 3.49 per 
cent in the first five years, and 5.50 per cent in the present seven years, with a 
twelve-year average of 4.84 per oent. This marked rise is explained by an 
increased number of therapeutic abortions. In the twelve-year total period 
19.51 per cent of the total deaths were due to heart disease, 66.66 per cent of 
these were undelivered, and 8.95 per cent delivered. 


Table A^'II. Maternal jMoktality 



DEATHS 

DELITORIES 

PREG- 

NANCIES 

DEA 

NUMBER PER 
1000 

DELIVERIES 

THS 

NUMBER PER 
1000 

PREGNANCIES 

1932-1937 






Total Clinic 

45 

13,140 

14,055 

3.43 

3.20 

Cardiac 

7 

386 

493 

18.22 

14.18 

1937-1944 






Total Clinic 

37 ; 

22,022 

23,858 

1.68 

1.55 

Cardiac 

9 ' 

611 

712 

14.73 

12.64 

Total 1932-1944 






Total Clinic 

82 

35,162 

37,913 

2.33 

2.16 

Cardiac 

16 

997 

1,205 

16.05 

13.28 


Evidence of improvement in management and treatment of pregnant women 
can be obtained from comparative studies in mortality rates, as shown in Table 
VII. This table reveals a halving in the mortality rate of the total clinic popu- 
lation in the present period as compared with the previous period. Among the 
patients vnth heart disease there has also been a significant reduction from 14.18 
to 12.64 deaths per thousand pregnant cardiac patients. 
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result from the use of chemotherapj’^ of cardiac patients with respiratory infec- 
tion and in cardiac patients in labor. Tlie infantile mortality appears un- 
affected the maternal heart disease. 

Conclusions 

1. Heart disease occurred in 3 per cent of our obstetric patients. Seven 
hundred and tAventy cases Avere analj’-zcd in the present seven-year study and 
compared Avith 418 in the previous five years. 

2. According to the Ncav York Heart Association functional classification, 
38.48 per cent occurred in Class I, 44.72 per cent in Class II, 10.69 per cent in 
Class III, and 1.53 per cent in Class IV. 

3. Rheumatic heart disease accounted for 91.11 per cent of the total cases 
of heart disease. 

4. History of previous disease A\'as given in 61.80 per cent of the total cases 
of heart disease. Rheumatic fcAmr in one or more of its manifestations occurred 
in all but 2.43 per cent. 

5. Mitral valAuilar disease is by far the most common type, but Ave are not 
convinced that it is more dangerous than other vahmlar lesions. 

6. Good treatment rests on proper study and evaluation of each patient. 
Hospitalization prior to labor is of benefit, particularly in seAmre cardiacs. The 
greatest dangers are auricular fibrillation and history of decompensation. 

7. Therapeutic abortions AAmre perfoniied in greater number in the present 
seven years, 8.29 per cent, than in the preAuous fiA’-e years, 2.87 per cent. 

8. Operatwe delh^eries occui-red in 29.08 per cent. A greater number of 
forceps deliA’^eries are noAv performed, and a smaller number of cesarean sections. 

9. Heart disease is the leading cause of maternal deaths in the present 
seven-year period. 

10. Compared Avith the previous five years the maternal mortality in cardiac 
patients has been reduced from 14.18 to 12.64 per thousand cardiac patients. 

11. The mortality in the unregistered group is seven times that in the 
registered group. 

12. The infantile mortality is essentiallj’- unaffected by the maternal heart 
disease. 

References 

]. Stander, H. .T., and Kuder, K.: J. A. M. A. 108: 2092, 1937. 

2. Stander, H. J.: An. J. Obst. & Gatcec. 36: 413, 1938. 

3. Stander, H. J.: Textbook of Obstetrics, New York, 194.5, D. Appleton-Century Com- 

pany. 

4. Hamilton, B. E., and Thompson, K. J.; The Heart in Pregnancy and the Childbeanng 

Age, Boston, 1941, Little, Brown and Oompany. 

"). Hendelson, C. L.: Am. J. Obst. & Gynec. 48: 329, 1944. 

6^ Gritiin, E. L., and Benson, E. C.: Am, J. Obst. & Gy^nec. 42: 862, 1941. 

7* Mendelson, C. L., and Pardee, H. E. B.; Am. J. Obst. & Gy'NEc. 44: 370, 1942. 

8. Oppel, T. W.: Am. J. Obst. & Gy'NEC. 39: 24, 1940. 

9 ! AAUieeier, C. H.: Personal communication. 



STROMJIE AND KUDER : HEART DISEASE IN PREGNANCY 


271 


Table VIII. Cardiac Material Deaths 


NO. 

AGE 

PAR- 

ITY 

1 LESION 

CLASS 

REGIS- 
TERED 1 

CAUSE OF DEATH ^ 

1 

26 

0 

Mitral insufficiency 

I 


Bacterial endocarditis and thrombo- 
sis of superior sagittal sinus at 9 
weeks. Patient undelivered 

2 

36 

1 

Mitral stenosis and in- 
sufficiency 

n(?) 

-f 

Congestive failure following mini- 
ature cesarean section at 15 weeks 

3 

23 

0 

Mitral stenosis and in- 
sufficiency 

n 

-I 

Subacute bacterial endocarditis 
(Streptococcus viridans). Death 
16 daj's postpartum 

4 

32 

2 

^litral stenosis and in- 
sufficiency; auricular 
fibrillation 

IV 


Congestive failure preceded by bron- 
chopneumonia. Death followed 

miniature cesarean section at 22 
weeks 

5 

36 

1 

Mitral stenosis and in- 
sufficiency 

IV 


Congestive failure preceded by upper 
respiratoiy infection. Death fol- 
lowed at 24 Aveeks, patient unde- 
livered 

6 

31 

1 

Mitral stenosis and in- 
sufficiency; aortic ste- 
nosis and insufficiency 
Mitral stenosis and in- 
sufficiency; auricular 
fibrillation 

IV 


Congestive failure at 32 weeks. Pa- 
tient undelivered 

7 

34 

2 

IV 


Congestive failure following dilata- 
tion and curettage at 13 weeks 

8 

21 

0 

IMitral stenosis > and in- 
sufficiency 

lY 

+ 

Congestive failure following broncho- 
pneumonia. Death at 30 weeks, 
patient undelivered 

9 

35 

3 

Coronary sclerosis 

Unclassi- -}- 
fied 

Coronarj’^ occlusion. Death at 39 
weeks. Patient undelivered 


to play a role. In the previous study by Stander, it was his conclusion that ma- 
ternal heart disease does not increase the infantile mortality. The same im- 
pression is gained from this study. 

Summary 

Heart disease is a most serious complication of pregnancy. In the 37,913 
obstetric patients seen in this clinic in the past twelve years there have been 
1,138 Avith heart disease, an incidence of 3 per cent. As in the past, we have 
found the functional classification of the New York Heart Association adaptable 
to the care and evaluation of our patients. Data has been tabulated regarding 
functional classification, . etiologic types of heart disease, previous diseases, and 
distribution of valvular lesions. 

In treating cardiac patients we again emphasize the importance of hospital- 
ization prior to labor. Special care must be given to these women in labor, 
and the figures bear out our recommendation that the second stage be shortened 
by operative means, particularly in,the severe cardiac. We have noted a trend 
from cesarean to forceps deliveries, a greater use of local anesthesia, and an 
evident liberalization in interruption of pregnancies in bad risk cardiacs. These 
factors explain a lowering of the maternal mortality among cardiac patients 
from 14.18 to 12.64 per thousand pregnancies. A further lowering of this figure 
is possible through better cooperation in early registration, and also presumablj^ 
through improvement in selection of patients for therapeutic abortion, earlier 
interruption, and judicious sterilization. Perhaps also an improvement ^vill 
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Table I. Eesults of Treatment op Eclampsia With Veratrom Viride 


AUTHOR 

NUMBER 

OP 

CASES 

VERATRUM 

VIRIDE 

ONLY 

VERATRUM 
VIRIDE PLUS 
OTHER DRUGS 
AND/OR 
INDUCTION 

RECOVERED 

DIED 

PER CENT 
MORTALITY 

Baker, 1859i 

1 


1 

1 

0 

0 

Fearn, 

13 

3 


3 

0 

0 




10 

9 

1 

10 

Jewett, 188710 

22 

22 


16 

6 

27 

Trimble, 18902= 

26 

15 


14 

1 

6.7 




11 

9 

2 

18 

Ryder, 1906® 

13 



10 

3 

23 

Gillespie, 191127 18 

18 


14 

4 

22 

Zinlce, 191320 

30 


30 



13.3 

Haultaine, 191628 38 



36 

2 

5.3 

Stevens, 192221 

25 


25 

21 

4 

16 

Bryant, 19353 

121 


121 

109 

12 

9.9 

Bryant-Fleming, 120 


120 

118 

2 

1.7 

19404 








Among those opposed to the use of the drug was Potter," wlio stated that 
it was . dangerous, deceptive, and uncertain in its action. It is but a 
symptomatic remedj’- at best. ... It reduces arterial tension and cardiac pressure 
without exercising special influence over the progress of the malad 3 ^ ... I am 
afraid that many eases of eclampsia liave succumbed to the indiscreet employ- 
ment of Veratrum. ...” Kemper,® in discussing a paper in 1899, stated that 
veratrum viride was unsatisfaetorj'-, and that any case wliich could be controlled 
by any medication would yield to chloral and chlorofonn. 

Impressed by the results of the treatment of eclampsia reported by Bryant 
and Fleming, the author initiated a series of phj^siologic and clinical studies 
in an attempt to localize moi’e accui’ately the site of action of the drug, and to 
evaluate its use in the treatment of the Iwpertensive toxemias of pregnancy. 
The results of the initial phases of the investigation liave been reported previ- 
ously In this paper the results of the treatment of a group of patients with 
h 3 T;)ertensive toxemias of pregnancy by veratrum viride alone ^vill be reported. 

Material 

A total of 12 patients was studied. The duration of pregnaney in nine 
patients not in labor varied between thirty-two and thirty-seven iveeks ; eight 
were primigravidas, and all except one had pre-eclampsia. The remaining three 
were in labor and, of these, one had chronic hypertensive disease with an asso- 
ciated pregnancy. The latter had had an abruptio placenta with a prewous preg- 
nancy and, during the prenatal period of this pregnancy, slight elevations in 
blood pressure had been noted on several occasions. 

Method 

Premtal Patients . — All had been confined to lied for at least twenty-four 
hours prior to the administration of the drug. No medication was given, but 
all were receiving a salt-poor diet (le.ss than 2 Gm. of NaCl daily). Control 
periods during which blood pre.ssure, pulse rate, and half-hourly urine output 
were observed vailed from four to twenty-four hours. In each instance the 
fluid intake was sufficient to maintain an adequate output of urine l)y a nonnally 
functioning kidney. The drug, veratrone (an aqueous solution of veratrum 
viride prepared by Parke, Davis & Co.), was injected intramuscularly at the end 








VERATRUM VIRIDE IN THE TREATMENT OP THE 
TOXEMIAS OF PREGNANCY 

J. Robert Willson, M.D., Chicago, III. 

(From- the Department of Ohstetrics and Gynecology, The University of Chicago MedicaX 

School and The Chicago Lying-in Hospital ) 

A lterations in the routine for the treatment of any disease follow in- 
creased knowledge coneeniing the malady. In obstetrics, as in all the other 
specialties, however, old methods of therapy discarded by our predecessors are 
periodically "discovered’^ and advanced as the answer to some particular poorlj' 
understood problem. Such is the history of veratrum vindc in the treatment 
of eclampsia. 

BakeN who appeal’s to have been one of the firet to applj' the drug in the 
treatment of eclampsia (1859) was prompted to publish his experiences with its 
use by an article which stated that “veratrum viricle has seen its day.” ' In a 
discussion of various remedies which might be utilized to control eclampsia, 
Winter? stated concerning veratrum viricle” ... in the onward march of medical 
science it seems to have been lost sight of until comparatively recently, when 
writers seem to vie vdth each other in extolling its virtues. ...” For several 
years after this the dmg was extensively used but again it gradually was dis- 
carded in favor of newer methods. Bryant,® in 1935, and Bryant and Fleming,^ 
in 1940, again urged its use as an adjunct to the treatment of eclampsia, prin- 
cipally because of its vasodilating properties, thus initiating new surge of 
interest in its application to this condition. 

The results obtained from the administration of veratrum viride to toxemia 
patients over a period of eighty-five years are, at least on the surface, good. It 
must be remembered, however, that for much of this time diagnosis was inexact 
and many of the cases of "eclamptic convulsions” were from other causes, i.e., 
epilepsy, nephritis, hypertensive encephalopathy, etc. Likewise, as Zinke® so 
aptly pointed out, the course of eclampsia may vaiy in different individuals. He 
described three types : (1) vudignant, which is fatal from the beginning despite 

adequate treatment; (2) 'benign, from which the patient will recover regardless 
of what is done for (or to) her; and- (3) those cases of mean gravity, which are 
infiueneed bj’- judicious treatment. Ryder® also was aware of variations in the 
course of the disease, dependent upon circumstances other than the treatment. 
He noted in his series of 37 cases, aU treated by much the same method, that the 
death rate varied \vith the seasons of the year: of 14 women treated in the 
fall, two died ; of eight treated in the late spring, one died ; while of 15 treated 
during the winter, eight failed to suiwive. 

From a review of the numerous papers mitten on the treatment of 
eclampsia mth veratru.m viride since the middle of the last eentuiy, it becomes 
obvious that opinion concerning its efficacy is divided. While certain men were 
enthusiastic, many more considered the drug to be of little or no value. The 
final results are clouded by the fact that in most instances other drugs (morphine, 
chloral hydrate, bromides, chloi’oform) were usually used in conjunction -with 
veratrum, and because the writers did not attempt to classify the cases either 
as to severity or relationship to delivery (Table I). 
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of the control period, usually in a dosage of 0.5 c.c. Subsequent injections were 
of 0.25 to 0.5 c.c., and were given as indicated by a rise in blood pressure. 

Patients in Labor. — Tlie three patients in labor had been observed for three 
to ten hours prior to the injection of the drug. During this time frequent 
recordings of blood pressure and pulse rate were made, and the urine output 
and fluid intake were measured. The initial injection of veratrone was 0.5 c.c., 
and subsequent injections varied from 0.25 to 0.5 c.c. The records of fluid intake 
and output, blood pressure, and pulse rate were continued. 

The observations in both groups were continued for periods varying from 
six to twenty-two hours, at which time the experiment was terminated. Only 
three patients were studied for less than ten hours, two of these for nine hours, 
andr one for 6 hours; in each instance the drug was discontinued because of a 
markedly decreased urinary output. All urine specimens were collected by 
catheter, the bladder being completely emptied each time. 

Results 

Blood Pressure . — In the prenatal patients the blood pressures were sub- 
stantiallj’’ reduced in each instance (Table II). The pressure was kept below the 
preinjeetion level for periods varying from six to twenty-two hours, at the end 
of which time the observations were terminated. As has been reported 
previously^ ^ the drop in blood pressure was ea.sy to obtain in those patients with 
pre-eclampsia. An initial effect often was noted within ten to fifteen minutes 
of the injection, with the lowest level following in about one hundred and 
twenty minutes. Shortly after the most marked depression, the systolic blood 
pressure usually rose 10 to 30 mm. Hg, where it became, temporarily stabilized. 
As the effect of the drug diminished, the blood pressure gradually increased, 
but repeat injection usually resulted in a secondary fall. 

The reduction of blood pressure was somewhat less striking in those patients 
who were in labor (Table II). In one (Case 11), the pressure increased despite 
the fact that the pulse rate was depressed. 

Pulse Rate . — The highest average pulse rate follo^ving administration of the 
drug in the prenatal patients was 73 beats per minute. The lowest pulse rate 
recorded was 44 beats per minute. As reported previously, the pulse in most in- 
stances returned to the preinjection rate before a marked rise in blood pressure 
was noted. 

The pulse rate remained higher in the patients in labor than in the pre- 
natal eases. The reduction in this group Avas most mai'ked in a patient Avith 
pre-eclampsia (Case 10). 

Vrine Volume . — In all the patients not in labor, the injection of the drug 
Avas followed by a reduction in urine A’^olume. In tAvo instances this reduction 
Avas slight (Cases 1 and 9) ; in four patients, lioAA'eA'^er, urine output reached a 
dangerously Ioav level. One (Case 8) pi'oduced 55 c.c. in eight horn’s (three 
hours anuria) ; Case 5 produced 62 c.c. in four hours (three hours amn ia) ; Case 
6 produced 81 c.c. in six houi’s (tAAm hours anuria) ; and Case 7 produced 75 
c.c. in nine hours (six hours anuria) (Fig. 1). A comparison of control 24-hour 
urine volumes Avitli those Avhile the drug Avas being given is shoAvn in Pig. 2. 
During the entire period in which the blood pressure Avas kept Below its usual 
level by the drug, the urine output Avas diminished as compared to that of the 
control day. As the blood pressure rose hov'ever, there occurred an increase in 
urine volume- to compensate for the delayed excretion. The total for the 24- 
hour test period Avas substantially the same as that during the control daj^, 
since the diuresis Avas not sustained. Essentially the same results Avere noted in 
other patients studied in an identical manner. HoAvever, in tAvo instances the 
total daily output Avas definitely diminished as a result of adnrinistration of 
Veratrone (Table III). 
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TaS .f ‘e "”f of Wood pressure 

barbituiates, Yutli a return to normal as tlie pressure rises following the inieeti 

o ephedi'ine. The studies of Warthin and Thomas’^ showed tliat folloiYing t 
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inti’apeiitoneal injection of pentobarbital in dogs there occurs a diminution in 
renal blood flow and glomerular filtration as the blood pressure falls. That re- 
duction of blood pressure is not necessary for a return to normal kidney func- 
tion is evidenced by the fact that during tlie pueiperium diuresis may begin, 
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Table HI. 24-Houu Urine Volumes in Pre-Eclampsia as Influenced by the Administra- 
tion OF Veratrum Viride 


TIME 

1 GONTROI. DAY | 

TEST DAY 

1 INTAKE (C.C.) 

1 OUTPUT (C.C.) 

1 INTAKE (C.C.) 

1 OUTPUT (C.C.) 

I. () A.M. to .12 N. 

GOO 

320 

500 

210 

12 N. to () P.M. 

700 

780 

500 

240 

6 P.M. to 12 M. 

500 

.350 

500 

210 

12 M. to (3 A.M. 

120 

60 

120 

120 


1920 

1510 

1620 

780 

II. 6 A.M. to 12 N. 

2400 

3810 

2200 

797 

12 N. to G P.JC. 

700 

1140 

800 

403 

0 P.M. to 12 M. 

200 

731 

400 

1100 

12 M. to G A.M. 

0 

495 

200 

525 


3800 

417G 

3600 

2825 

111. 7 A.M. to 12 N. 

2250 

2190 

2250 

1103 

12 N. to S P.M. 

550 

270 

550 

740 

8 P.M. to 12 M. 

400 

140 

400 

355 

12 M.- to 7 A.M. 

0 

205 

0 

275 


3200 

2805 

3200 

2473 

W. 10 A.M. to 4 P.M. 

600 

350 

GOO 

290 

4 P.M. to 10 P.M. 

900 

460 

900 

260 

10 P.M. to 4 A.M. 

0 

310 

0 

290 

4 A.M. to 10 A.M. 

300 

395 

300 

295 


1800 

1515 

1800 

1135 


The ni'ine voluino in patients Nos. 10 and 11 was not significantly altered by 
the drug, however, there occurred a marked reduction in patient No. 12. In the 
latter only 37 c.e. of urine were excreted dui'ing the six hours of Veratrone ad- 
ministi-atioh. 

No ill effects Avere noted as far as the babies Avere concerned. There AA^as no 
interference Avith the mechanism of labor in any of the patients aa'Iio Avere in 
labor. No instances of circulatory collapse Avere encountered, but A'omiting 
occurred commonly. 

Discussion 

Any program of treatment for the patient Avith pre-eclampsia or eelaniiisia 
must include measures directed toAvard control of coiiAuilsions and main- 
tenance, or stimulation of renal function ; reduction of blood pressure is of less 
importance and is usually necessary only if it reaches a dangerously high 
IcAml. The pregnancy must, at least in the initial stages of treatment, assume a 
position of secondary imjiortance unless the patient is in actiAm labor. Since 
no single drug is knoAvn AA’^hich Avill satisfactorily accompli.sh all these things, 
a combination of medications is utilized in most standard treatment regimes. 
The barbiturates, magnesium sulfate and morphine, Avhen administered in ade- 
quate dosages, AA'ill control the coiiA'ulsions and the hyperlension in most ca.ses. 
Of more importance than this, hoAvever, is the maintenance of adequate urine 
production either in the scA^ere pre-eel aiuptie to aid in preventing eelamp.sia, 
or as a definitiAm step in treatment in the latter condition. Reduction of 
blood pressure even to normal levels in these conditions may result in definite 
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be detrimental. Older authors state unequivocally that its use likewise controls 
convulsion. Brodhead^" maintained that “There can he no question that the 
drug will usually control convulsions if the pnlsc can he lowered to about 60,” 
and Jewett^® that “Convulsions cannot occur witli a pulse Jess than 60.” Since 
the more modern writers have for the mo.st part used veratrwn viride only as an 
additional drug in the treatment of eclampsia, recent results referable to control 
of commlsions are unreliable. 

The reduction of urine volume in the pre-eclamptic patients treated with 
veratrwn viride alone is striking. In a previous papei'” the author reported a 
maximum reduction of 95.7 per cent in a group of such patients after the ad- 
ministration of the drug. This was likewise observed in this series. At no time 
ivas the injection of veratrwn viride followed by an increaae in wine output, 
and in four instances it was felt that the patient was dangerously close to 
eclampsia as a result of failure to excrete urine. All responded, however, to the 
jjrompt administration of glucose. 

Bourne,’" in 1922, reporting a case of eclampsia treated vnth veratrone, 
stated that the urine output was increased after the di'ug was administered. The 
iTi'ine volumes during the 2-day treatment period, however, varied from 40 to 
150 c.c. every four hours, with the exception of the last four’ hours before deliveiy 
when 360 c.c. were excreted. Each drop in blood pressure produced by an in- 
jection of veratrone was followed by a diminution in urine volume which in- 
creased as the blood pressure ro.se (Pig. 4). * 

This renal failure may be explained by several factors, the first of which is 
the blood pressure. If the level of the systemic pressure is i-educed to a point 
at which the renal blood pressure is beloAv that necessary for glomerular filtra- 
tion, urine excretion -wall cease. It Appears from these studies that the lowest 
pressure neees.sary to carry on kidney function is higher in pre-eclampsia than m 
nonnal pregnancy. The second factor is blood volume: in severe pre-eclampsia 
and eclampsia the blood is concentrated due to withdrawal of water to the tissues, 
and any increase in renal output must of necessity be preceded by blood dilu- 
tion. That this does not occur folloAving the administration of veratrwn viride 
is demonstrated by the fact that in a small group of patients in Avhom the 
hematocrit and serum proteins Avere detennined both before and during 
A- eratrone therapy, no alteration aa^s noted.’® The third action of the drug Avhich 
may depress renal function is its effect on the circulation time. This Avas in- 
creased in some instances to double that during the control period thus less 
blood is being delivered to the glomei-uli for filtration. 

The addition of veratrwn viride to standard treatment routines has_i'C.sullcd 
in no marked increase in maternal sahmge. MacCaUum,’” in 1887, in discu^mg 
Oatman’s paper, reported 14 consecutiA’-e cases to Avliom no veratrum AA'as gn^en 
Avithout mortality. Solomons,^® in 1922, had a 10 per cent mortality in 204 eases 
treated by starAmtion, stomach lavage, magnesium sulfate, sodium bicarbonate 
enemas, and morphine, as compared to a report by Stevens’” in the .same year oi 
or. n-ili’ents treated bv veratrum viride and induction of labor Avith a 16 per ceiu 
death rate. In 1935; Bryant® reported a mortality rate of 10 per cent for 121 
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while the pressure remains at a level as high as that prior to deliverj’-, at which 
time urine excretion may have been markedly impaired. Thus, it seems probable 
that the hypertension is beneficial in maintaining kidney function, and that 
only in the severe pre-eclamptic or eclamptic is it unable to compensate for the 
almormal renal physiology. The intravenous injection of hypertonic glueo.se 
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solutions is by far the most effective method of insuring adequate renal function ; 
Dicckmann’'' states that the introduction of the’u-se of such .solutions was one 
of the outstanding contributions to the ti-eatment of eclampsia. 

Vo'airmn vin'dc meets tlie requirements for the treatment of toxemia 
only in that it. will reduce the blood pressure which, as ])ointed out above, may 


THE TREATMENT WITH MASSIVE ARSENOTHERAPY OF EARLY 
SYPHILIS COMPLICATED BY PREGNANCY 


Arthur C. Curtis, M.D., and Grant Morrow, M.D., Ann Arbor, Mich. 

(From the Department of Dermatology and Syphilology, Dnwcrsity of Michigan Medical 

School ) 

T he transmission of sjTpliilis from mother to fetus should be preventable. 

However, in spite of this, prenatal syphilis still remains a feticidal and stig- 
matizing disease because syphilis in the mother is um’eeognized, untreated, or 
poorly treated. Inadequate treatment may be due to the choice of drugs or the 
plan used in their administration. It often is a result of insufficient time, after 
diagnosis is made, to give adequate protective therapy. Laxity on the part of 
the patient in receiving the outlined therapy may also be a factor. Rapid 
treatment should solve all of these problems. 


In a large series of pregnant, untreated, latent syphilitic women, Jeans^ 
found only 16.9 per cent of their infants were nonsyphilitic. Thirty and three- 
tenths per cent of their conceptions either terminated in abortions or stillbirths. 
Infant mortality was 30.2 per cent. Twenty-four per cent of the children of 
these mothers were stigmatized with congenital syphilis. Comparing these 
figures mth the average incidence of fetal moi-tality in noimal women, Jeans 
reported 76 per cent delivered healthy infants, 15 per cent of the infants died 
in infancy, and 9.7 per cent of the pregnancies resulted in miscarriages or still- 
births. 

Marshall's^ report on early syphilis (infections of less than five years' 
duration) without antisyphilitie treatment complicated l)y pregnancy is some- 
what similar. Twenty-two per cent of the children were normal; 48 per cent 
of the pregnancies resulted in miscariiages or stillbirths, and 30 per cent were 
syphilitic infants. In another series of pregnant women with sjq)hilis treated 
with 2.3 Gm. of arsphenamine and 0.5 Gm. of mercuric salicylate during the 
pregnancy, 65 per cent of the infants were normal ; 6 per cent of the pregnancies 
resulted in abortions, and 8 per cent in stillbirths. Twenty-one per cent of the 
infants had syphilis. 


McKelvey and Turner^ reported their study of a seri&s of pregnant women 
\vith latent syphilis, who received a total of 2.0 Gm. of arsphenamine during the 
second and third trimester of pregnancy. Seventy-eight per cent of the infants 
bom of these mothers were normal and 22 per cent had sypliilis. Wlien 2.0 
Gm. of arsphenamine plus mercury or bismuth were given duiTng the second 
and third trimesters, the rate of normal infants increased to 93.4 per cent, and 
the syphilitic infant percentile decreased to 6.6. Wlien a total of 4.0 Gfm. oi 
arsphenamine was given during any stage of the pregnancy, approximately 100 
per cent of the infants were normal. If treatment was not started until the 
trimester -svith weekly injections of arsenic and bismuth, 77.7 per cent of the 
infants were normal and 22.2 per cent had s5Tihilis. If no treatment was givm 
+n motliers 64 5 per cent of the infants born of these mothers had syphuis. 

CaSlo Ooppoltao, Eakoff, Boeder, and Dickson* lound that if 240 mg. 
imnharsen and 360 mg. of bismuth were given to late latent pregnant women, 
90 7 Tent h their children were Uve births, 7 per cent stillbirths, and 2.3 
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patients, and in 1940 with Fleming,^ a mortality of 1.7 per cent in, 120 cases in 
which veratrum was used in addition to sedation, glucose, and induction of 
labor, while in 1945 AmelP^ reported 142 consecutive cases of eclampsia with- 
out a fatality, no veratrum viride being administered. The combined mortality 
rate for 86 patients treated at the Chicago Lying-in Hospital, and 52 patients 
treated at the St. Louis Maternity Hospital under the supeindsion of Dieckmann 
is 10 per cent.^® Veratrum viride was not used. 

The results reported in this and premous publications indicate that on a 
purely physiologic liasis veratrum viride produces an effect exactly opposite that 
which is desired for a. rational therapeutic regime for eclampsia. Although 
eclamptic patients have not been studied under the conditions reported here, 
it seems unlikely that the drug would have a beneficial effect on a disease which, 
•with the exception of the con\ailsions, is identical to severe pre-eclampsia in 
which veratrum vii'ide does nothing to improve the abnormal vascular-renal 
physiolog^L 

Conclusions 

1. Veratrum viiude was administered to a gi’oiip of patients with pre- 
eclampsia and hyiiertension complicating pregnancy both before and during 
labor. No other drug was used. 

2. The blood pressure and pulse rates in the pre-eel amptic patients were 
consistently reduced, but apparently to the detriment of adecpiate renal func- 
tion, an undesirable consequence in these individuals. 

3. The good results in series of patients treated with veratrum viride can 

be duplicated in series in which the drug was not used. o 
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lieved, would be as effective but less dangerous. Two liuudred and forty milli- 
grams of mapharsen Avere dissolved in 2,000 c.c. of 5 per cent glucose and ad- 
ministered by slow drip intravenously the first day, and then 120 mg. of 
mapharsen in 1,000 c.c. of 5 per cent glucose inti-avcnously for the next scA^en 
days, making a total of 1,080 jng. of mapharsen. This solution Avas delivered at 
tlie rate of 2 c.c. per minute. In addition to the ma])harsen, 130 mg. of bismuth 
subsalicylate iii oil Avere injected intramuscularly on the first, third, sixth, and 
ninth days. Using this regimen, avc treated ten cases of early syphilis com- 
plicated by pregnancy.^" 

Before treatment Avas started, the folloAving procedures Avere routinely done : 
a complete routine physical examination, including a dai-lc-field examination of 
syphilitic lesions, if present ; a Kahn quantitative Iffood serologic test for syph- 
ilis, and a spinal fluid examination, regardless of the .stage of pregnancy. A 
chest roe7itgenogram, a bi’omsulfalein test, and a ])heno]sulfonphthaleiu test 
Avere done to make sure no liver or kidney damage Avas present. No patient 
Avith abnormalities in the latter tAAm procedures Avas giAmn massive ai’senotherapy 
A routine blood count and urine examination AAmre performed on each patient. 


Table I. Results of Massive Chemotiierai'y on Fobty Pregnant AV^omen AA'ith Syphilis 

ON Thiuta'-Eight op Their Infants 


SYPHILIS 

AGE OF 
PREG- 
NANCY 

PREG- 

NANT 

AAnMEN 

MOTHERS ’ 
SEROLOGIC 
TITER 

CORD BLOOD 
SEROLOGIC TEST 

BLOOD SERONEGATIVITY 
MAINTAINED BY 

INFANTS 

NOT 

FOL- 


TRINES- 

NUM- 


NEG. 

N.D. 

1 UNITS 

MOTHERS 

INFANTS 

LOAVEP 

TYPE 

TER 

BER 

UNITS 

NO, 1 

NO. 

NO. 

MONTHS 

MONTHS 

NUJIBKI! 

Primary 

First 

2 

0 to 80 

1 

1 


1C to 18 




Second 

1 

0 

1 

1 

- 

10 

■1911 



Tliird 

1 

40 

1 

1 

- 

15 



Early 

First 


40 to .320 

5 

1 

- . 

8 to -27 

3 to 8§ 

1 

secondary 

Second 


40 to 1(50 

7 

7 


8 to 27 

3 to 27||! 

1 


Third 

■H 

40 to 280 

7 

- 

- 

8 to 27 

3 to 24 ^1 

1 

Late 

Fir.st 1 

1 0 

- 

- 

- 

- 

! 



secondary 

Second 


oGO 

1 

- 

-(1) 

12 




Tliird 


80 

- 

- 

4 

27 



Early 

Fir.st 


40 

1 

- 

-(1) 

IS* 

4 


latent 

Second 


40 to 120 

4 

- 

3(1) 

24 and 331 

S to 21 



Third 


80 

- 

- 

4 

3Gt 

G 


Congenital 

Fir.st 

0 

- 

- 

- 

- 

- 

- 



Second 

1 

80 

1 

- 

- 

14 

3 



Third 

0 

- 

- 

- 

- 

- 

- 



*1 Mother liad 4 unit.s at eighteen months, 

t2 Mothers had 4 units at twenty-four and thirty-three months. 
tl Mother had 4 units at thirty-six months. 

§1 Child died at tlie age of seven days. Autopsy virus enteritis. No syphilis, 
in Child died at the age of three months. Serologj' negative one week prior. 
in Child died at the age of fifty-six hours. Polycystic kidney disease. No sypim • • 
N.D. — Note done. 


Massive Arsenotherapy Results 


Table I shoAvs that, in the total of forty pregnant Avomen treated, thirt}- 
eio-ht of their infants have been checked since delivery. All Avere nonnal tem 
d^iA'ei’ies. No stillbirths or aboi-tions occurred. . 

There Avere four patients aa'-Iio liad dark-field positive primary sypnnis, 
tAvo cases Avere in the first trimester of pregnancy, and one each in tlie secon 


♦wifji thp eight-dav treatment 20 per cent had nausea and vomiting. 20 per cent scc- 
ondarj-Tever,^ and 20 per' cent toxicoderm.-i. All the reactions were minor. 
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per cent miscarriages. Ten per cent of the live births had positive Wassermann 
serologic tests at tlie end of four months; a good indication that they had sjTih- 
ilis. 

DippeP aiitopsied 68 fetuses of adjudged nousyphilitic women and 67 
fetuses of sypliilitic women. Spirochetes were found in the fetal organs of 
23.9 per cent of the fetuses of syphilitic mothers, and none in the other group. 
Spirochetes were not found in any fetus prior to the eighteenth week of gesta- 
tion. The highest incidence of syphilis was found in the fetuses (66.7 per cent) 
at the twenty-sixth week. Dippel concludes that antisyphilitic therapy should 
be started before the eighteenth week of gestation in order to prevent the in- 
vasion of the fetus bj' spirochetes. He also presents important evidence to show 
that Langhan’s layer of the chorionic epithelium affords appreciable jirotection 
to the fetus against invasion by the Spirochaeta pallida, until it becomes thinned 
sometime during the sixteenth or eighteenth Aveek of pregnancy. 

In 1942, Sadusk and Shaffer® first reported using massive arsenotherapy in 
the treatment of early s:^hilis shortly before and shortly after the beginning 
of pregnancy. The patients received the five-day drip method of Hyman, 
Ghargin, and Leifer, consisting of the administration of 1,200 mg. of mapharsen 
by intravenous drip over a period of five daj'-s. Two of the four reported eases 
became pregnant, two and three months respectively, follovdng completion of 
treatment. Both women remained seronegative and delivered normal sero- 
negative babies, which remained, negative for six months. The other two cases 
were pregnant five and fourteen weeks respectively at the time of treatment, but 
unfortunately no follow-up report on these pregnancies is given. 

In 1943, Eattner' reported the use of the five-day arsenic rapid treatment 
in 27 eases of pregnant women with sj’-philis. Eight of the patients had early 
latent syphilis, the rest earlj^ infectious sjT^hilis. The majority were five or 
more months pregnant, and none had received previous antisyphilitic treatment. 
The results show that twenty-five of these women delivered normal babies. One 
was apparently reinfected just prior to deliveiy, and one could not be followed. 

Speiser, Wexler, Thomas, and Asher® reported their results on 43 pregnant 
women treated for syphilis with rapid mapharsen therapy. One death from 
arsenical arsenotherapy occurred in this group. Thirty patients who had early 
infectious syphilis were kept under observation. Their probable good results 
were 85 per cent. 

In January’-, 1942, we began the treatment of syphilis in pregnant women 
vdth massive arsenotherapy. The first method used followed that outlined by 
Hjnnan, Ghargin, Rice, and Leifer,® using 240 mg. of mapharsen in 2,000 e.c. of 
5 per cent glucose given intravenously daily for five consecutive days. The 
maphai’sen glucose solution was given at the rate of approximately 4 c.e. per 
minute, and took from eight to ten hours for completion of the daily dose, A 
total of 1,200 mg. of mapharsen was given to each patient. In addition to the 
mapharsen, each patient received 130 rag. of bismuth subsalicylate in oil intra- 
muscularly at the start, and again at the completion of treatment, making a 
total of 260 mg. of bismuth. Twenty-nine women vdth early syphilis and preg- 
nancy, and one Avoman with congenital syphilis and pregnancy Avei'e treated by 
this method. 

In January, 1945, Ave discontinued the use of the five-day massiA^e arseno- 
therapy because of its toxicity^®* and began a modification of it Avhich, we be- 

•Toxic reactions vcexe moderately severe witli the five-day treatment. Sixty per cent 
had nausea and vomiting on tlie first day of treatment. It rarely continued into the second 
day of treatment. Thirteen per cent had primary feA'er, 10 per cent secondary fever, 3.3 per 
cent toxicodermas, and 1.3 per cent (one case) had an arsenical encephalopathy. 
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All six of ,,liliese;,womfiii:. Tceiaiyecl bismuth subsalicylate in oil, at weekly 
intervals from tlie time rapid massive arsenotherapy Avas discontinued until 
delivery. .Two of the mothers reverted to seronegativity and remained negative 
for tAvp .years. Four have shoAvn a gradual drop in serologic titer and, Avlieii 
last chdcked, two to three years after treatment, Avere positive at 4 units only. 
,, This type of sIoav serologic titer change, or even serologic titer fastness is not 
unusual in latent syphilis, even after massive arsenotherapy. 

One Avoman, aa4io had congenital syphilis and acute interstitial keratitis, 
and AA'ho AA^as in the second trimester of her pregnancy, Avas treated AAdth the 
five-day treatment. Her serologic titer Avas 80 units. The child’s development 
Avas normal. The serologic test remained negative throughout three months of 
obseihmtion. The mother reAmrted to negativity AAuthin three months and re- 
mained seronegative throughout the fourteen months observed. 

, Three AAmmen became pregnant the second time. None Avas given treat- 
ment after the original massive arsenotherapy. Previously, two of the women 
had, early secondary, and the third earlj’- latent s3T3hiiis. '5ne delivered tAvo 
ye^rs and eight months after treatment, the other tAvo, twenty-one montlis after 
treg'tmeut.,. Tavo infants Avere cheeked at the end of three months. Both were 
cliifi.ea|!l^’-./and serologically iicgatiAm. The serologic test on both mother and 
thLl:^a,jinf|ipt was negative at birth. The infant has not been cheeked since. ' 

• j... The aboA^i? data are .summarized in Table I. 

. jj. Discussion 

The diagnosis of congenital syphilis maj’- be made certain by a dark-field 
examination of serum from the umbilical vein or infant sidn. HoAA'ever, other 
less accurate procedures are usualty used, such as the examination of the pla- 
centa .for gross pathologic as AveU. as microscopic changes ; the cord blood serologic 
test; an x-raj’’ of the infant for periosteal and bone changes, and the common 
phj’-sieal signs of congenital syphilis. Unfortunately the tAVo most common 
procedures used for the diagnosis of prenatal syphilis are the cord blood serologic 
test and the pathologic examination of the placenta. Both of these procedures 
are valueless in making such a diagnosis, and maj^ cAmn lead to erroneous con- 
clusions. 

Faber and Black,^^ Christie,^® and otliers have demonstrated that maternal 
syphilitic reagin may appear in the blood of nonsj^pliilitic infants in titer equal 
to or loA^er than that in the mothers’ blood. A positive serologic test obtained 
f rom cord blood maj^ be then onty an index of the mothers ’ reagin and not the 
ui^fants.’ Maternal reagin remains in the infants’ blood for vaiying lengths of 
time! ' It usuallj'' disappears during the first month of life, but has been dem- 
onstrated in measui’able quantities for as long as seventy days. For unlaioAW 
reasons, cord bloods done by complement fixation tests are more prone to he 
positive than AAdien done by fiocculation tests.*® 

Jngrahani** lias.shoAvn that eighty-seven such infants Avitli initially positive 
seroiogic' tests, AAdiich subsequently reA’-erted to negative, shoAved no evidence oi 
late congenital sj’pliilis six jmars later. Table I sIioavs that three infants m 
this series had positive cord blood tests. All became negative in three montiis, 

.Avfthout .treatment. \ i Tn 

If a cliild is infected in utero or in the birth canal, the cord blood can oc 

either negative or positive. If negative, the blood, serologic test Avill become 
positive sometime before the tAvelfth week as the infant. develops its oAvn syph- 
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and third trimester of tTieir pregnancy. The motliers' serologic tests varied 
from 0 to 8 units. One baby was followed for three months, one for twelve 
months, and the other two for eighteen months. • All remained serologically and 
clinically negative. The mothei's retimied to seronegativity within two months 
after treatment, and remained seronegative thronghoiit the ne.vt ten to eighteen 
months. 

There were twenty-seven cases of early secondary s 3 'philis. None had re- 
ceived previous therapy and all were seropositive and dark-field positive, with 
serologic titers varying from 40 to 320 units. 

Six patients were in the first trimester of pregnancy. Four of their babies 
were followed from three to eight months, and remained seronegative and normal 
infants. One child could not be followed; one child died at the age of seven 
days. An autopsy diagnosis was made of virus enteritis udthout eridence of 
s.yphilis. 

Fourteen patients were in the second trimester of pregnancy*. Eleven chil- 
dren of. this group were followed from three to twenty-seven months, and all 
remained serologiealh' and clinically negative. Two children were not followed. 
One died at the age of three months of an unloiown cause, but without evidence 
of .S 3 'philis. A serologic test on this infant one week prior to death was neg- 
ative. It is interesting to note that three of the mothei-s had threatened abor- 
tions with severe cramps and spotting on admission. Thej' were immediately 
treated Ynth massive arsenotherapj’’ and sedation. After the third da.v of treat- 
ment the spotting and cramps disappeared. Dehveiy was at term. 

In the third trimester of pregnancy, seven women were treated. Four in- 
fants remained negative and normal throughout a period of three to twenty- 
four months. One child died two and one-half days after birth. An autop.sy 
.showed polyc 3 ^stic kidne 3 ’’s, but no eridence of s^yihilis. Two children could 
not be checked after birth. The twenty-seven mothers of these babies became 
seronegative at the end of eight months and remained clinically and serologicallj’’ 
negative throughout a period of eight to twenty-seven months. 

There were two patients who had late secondaiy s.vphilis. ■ Both were dark- 
field positive and the serologic titere were 80 and 560 units. One woman was in 
the second trimester of pregnancj^ Avhen treatment was instituted. Her child’s 
development was normal, and the infant remained seronegative throughout a 
peiiod of eight months. The second woman was nearing teirni when treatment 
was begun. She delivered the daj’- follovdng completion of treatment. There 
were no signs of s^’philis in the babjL In two weeks the infant’s blood te.st. was 
negative and remained repeatedly negative through twenty-four months. The 
child’s development was normal. Both mothers reverted to seronegativit.v at the 
end of five months and I’emained seronegative through twelve and twenty-seven 
months, respectivohL 

There were six women who had early latent sjThilis (syphilis less than four 
3'ear.s old) and pregnane^'. One woman had previousl.v 7’eceived a few bi.smuth 
injections. The other five were untreated. 

One woman was in the first trimester of pregnanc.v. Her bab\' dcveloi)ed 
nonualty and Avas seronegative four months later. 

There Avere four Avomen in the second trimester of pregnancy. Their 
serologic titers ranged from 40 to 120 xmits. FNe infants resulted from these 
four pregnancies. All babies dcA'eloped normallj'. All remained .seronegative 
throughout a pei'iod of eight to lAA'cntA'-one months. 

One Avoman Avas in the third trimester of pregnanc.v and liad a serologic 
titer of SO units. Her baly AA’as seronegatiA’e at tlie end of three months and 
remained seronegative for six months. 
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evidence of syphilis. Tlie third infant was not autopsied. It had no serologic 
or clinical evidence of syphilis at three months of age. Thirty- three infants 
developed normallj’’ and remained seronegative. Three mothers became pregnant 
a second time. None was again treated. Two infants, bom of these mothers, 
were obseiwed for three months and remained serologically and clinically 
negative. 

3. All mother’s with primary or secondary syphilis returned to sero- 
negativity and remained so through at least two years. 

4. There were no abortions, miscarriages, or .stillbirths in this group. 

5. The diagnosis of congenital syphilis is discussed. 

6. Massive ai'senotherapy offers the pregnant patient with early sjTrhilis a 
probable cure of her s,>T)hilis and a noninfected baby. 
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ilitic reagin. If positive, it may become negative, then again positive. Tliis is 
due initially to the presence of the mother’s reagin, wliicli at first causes the 
positive reaction. Tlie disappearance of the mother’s reagin leads to a short 
period of negativity. • Later the child develops syphilitic reagin from its OAvh 
infectioli and the serologic test is again positive. These facts show that '^'h 
infant vdth a positive cord blood serologic test maj’- ultimately prove to be noii- 
syphilitic. A child With a negative cord blood serologic test may later develop 
congenital sjTihilis. The serologic test on cord blood is evidently wortliless'as’a 
working tool for the diagnosis of congenital sjTphilis. If positive, it may lead 
to unnecessary treatment of a healthy child; if negative, it may give a false 
securitj^, which delays necessary treatment and eventual stigmatization of the 
child. Three infants reported in this series had positive cord blood serologic 
tests. All became negative vdthout treatment for six, eight, and twenty-four 
months. See Table I. 

The placenta has long been examined for eridence of syphilis. Its value 
as a diagnostic aid in identifying congenital syphilis in a living child has been 
sho^vu to be worthless by Dill, Stander, and Isenlioui’.^® In none of his cases of 
congenital sjqihilis was the placenta positive pathologically. Dill has shown 
that most infected placentas are found in macerated fetuses, which lead to abor- 
tion and not viable infants. He has also dravm attention to similar vascular 
abnormalities in the placenta due to causes other than syphilis. 

It would seem, then, that the two special tj^es of examination most com- 
monly used for the diagnosis of congenital syphilis should both be discarded. In 
the absence of .the physical signs of syphilis, ;fiiagnC)sis should depend upon a 
dark-field examination of cord serum, x-ray change of the periosteum and 
bones, and a blood quantitative serologic test done' eight to twelve weeks after 
birth. 

Massive arsenotherapy offers a rapid and highly efficient method for treat- 
ing early sjqphilis associated with pregnancy. It is our opinion that manj'- of 
the patients with eai’ly syphilis treated by this method are not only serologically, 
but biologically, cured. We believe this applies to the fetiis in utero as well 
as to the mother. Even in the last trimester of pregnancy, when there is in- 
sufficient time for routine treatnient, none of our infants had s.^qihilis. There 
were no abortions or stillbirths in forty patients treated. Two threatened abor- 
tions were alleriated. The reactions due to the treatment are appreciable. 
Hemorrhagic encephalitis may even be a fatal complication. However, no other 
form of antisyphilitic treatment has offered such good results to date. Penicillin 
will probably be as efficacious and much less hazardous. 

Summary and Conclusions 

1. Forty women with syphilis, complicated by pregnancy, Avere treated 
^vith masswe mapharsen therapy. 

2. Thirty-three infants bom of these mothei-s were kept under obseiwation 
through at least three months of age. Five could not be foUoAved. Three in- 
fants died. Two were autopsied and had neither clinical, serologic, nor pathologic 
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dreii being 2.7. Twenty per cent of the patients had never been pregnant, 
whereas another fourteen per cent had liad an average number of 1.9 abortions. 
The average staj’’ in the hospital was 20.9 days. Tlie average stay preop eratively 
was 8.9 days; postoperatively, 12.0 days. 

Twenty-three per cent of the patients had undergone previous major sur- 
gery. Morbidity and mortality in the present surgery were not appreciably 
affected by this previous surgery. 

At this point previous errors in doing “incomplete surgery” should be 
pointed out and stressed. There were sixty-three patients (16 per cent) that 
had undergone previous pelvic surgery. Twenty-one patients had undergone 
previous tubal ligation for sterilization purposes. Now these patients com- 
plained of menometrorrhagia, backache, pelvic pain, etc., to the extent that they 
were chronic invalids requiring further surgery, and really adequate sterilization 
consisting of hysterectomy and bilateral salpingectomy. Eighteen of these 
twenty-one patients had varicosities in the broad ligaments at surgeiy. Time 
and again this situation has presented itself. It cannot be stressed too sharply 
that when an abdomen is opened principally for sterilization purposes, an 
adequate sterilization should be carried out. This does not imply that tribal 
sterilization does not have its place, but its successful utilization is rapidly 
decreasing. In a period of three years at the Los Angeles County Hospital 
there have been six incidences of pregnancy following tubal “steialization.” 

_Thirt5''-one patients had further incomplete surgery consisting of unilateral 
salpingectomy and/or oophorectomj’', etc., for inflammatory disease.^ Boyd^ 
states that a specific salpingitis is practically “always bilateral.” Curtis^ states 
that a “specific salpingitis is almost invariably bilateral.” Other VTiters agree 
that if one tube is involved, both tubes are practically always involved. Wliar- 
ton, Curtis, and Henrikssen all advise removal of both tubes and a hysterectomy 
for all operations for salpingitis. Emez’genej^ surgical procedures, such as ec- 
topic pregnancy, appendectomy, ruptured pyosalpinx, or simple drainage of 
pelvic abscesses are exceptions, of course. Incomplete surgery in pelvic inflam- 
matory disease will often terminate in ectopic pregnancy, pyosalpinx, and fur- 
ther surgery. 

Incomplete surgery consisting of bilateral salpingectomy -without hysterec- 
tomy accounted for several patients with uterine hemorrhage requiring further 
surgery. Too often the uterus is the site of a concomitant metritis, or is sub- 
ject to aberrant honnonal stimulation following bilateral salpingectomy. 


Table II. Indic-Ations 



PELVIC inflamma- 
tory disea.se 

FIBROID 

NUMBER 

1 PER CENT 

NUMBER 

1 PER CENT 

Pain 

217 

55 

14 

3.0 

Bleeding 

99 . 

2.5 

77 

19.7 

Tumor (pressure) 

8 

2.0 

55 

14.1 

Discharge 

77 

19.7 

28 

7.1 

“Something falling out,” and 

0 

0 

0 

0 


RELAXATION 


number I PER CENT 


0 

2 

0 

4 

37 


n 

0..'3 

0 

1.0 

9.5 


so forth 


Subjectivelj’-, pain and hemorrhage either individually or collectively rvcie 
the presenting symptoms in SI per cent (316) of the patients. The presence o 
a “tmnor” or/and pressure symptoms brought another 14 per cent (o5 
to the hospital. Nine and five-tenths per cent (37) came because of ’ 

‘ 'womb falling out,” “something coming out,” and so forth. Miscellaneous co 
plaints brought in 37 patients, or about 10 per cent. 


CRITICAL STUDY OF 390 MAJOR GYNECOLOGIC SURGICAL 

PROCEDURES- 

Charles j\I. Malone, M.D., Los Angeles, C.vlie. 

(From the Department of Obstetrics and Gynecology of the University of Southern California 
School of Medicine, and the Los Angeles County Hospital ) 

I N ORDER to insure the best possible medical and surgical care for patients 
under professional treatment, errors in judgment must be searched for and 
corrected. A very meticulous and painstaldng search must be made, for a pa- 
tieiit’s life may depend on a single laboratoiy or plysieal finding. With that 
thought in mind, a critical analysis of 390 major gynecologic surgical procedures 
has been undertaken. These patients were operated upon at the Los Angeles 
County Hospital in 1943 and 1944. For the most part, the jjatients were taken 
from the gjmecologic service of Dr. Roy Fallas, senior attending plysician. « 


Table I 


1 INTERN 

RESIDENT 

1 ATTENDING STAFP 

OPERATION 1 

NUMBER j PER CENT 

NUMBER 1 PER CENT 


Subtotal hysterectomy 

19 

26 


Subtotal hysterectomy plus 

15 

183 

27 

Total abdominal hysterectomy 

0 

3o 

4 

Total hysterectomy plus 

0 

4 

2 

Vaginal hysterectomy 

0 

14 

5 

Adnexal surgery 

(i 

22 

3 

Miscellaneous 

0 

11 

4 

Totals 

40 10.3 

295 75.6 

55 13.1 


The operators were the intern on the service, the resident physician, and the 
junior attending or senior attending physician. Table I shows the distribution 
of surgical procedures and operators. 

From this table it will bo seen that the resident physician does the major 
part of the surgery. He is at all times under the direction and supeiwision of 
the attending staff. 

During the period of one year covered by this study there were a total of 
801 admissions to the Los Angeles County Hospital gynecologic service, from 
which the 390 major operative patients were taken. Therefore, 48.6 per cent of 
the patients admitted to the hospital from the diagnostic clinic and main ad- 
mitting room undeiwent major surgery. It has been the policy of the admitting 
seiwiees of this hospital during the war emergency to admit only patients re- 
quiring emergency care. Therefore the surgical incidence would bo necessarily 
high. 

Statistics 

The average age of the patients undergoing sui’gery was 34.4 years. Of this 
group of women 66 per cent, or 257, were parous — the average number of chil- 

♦Presented 'before the Los Ang'eles Obstetrical and Gjnecoloffical Society, Dec. 11, 1945, 
and the Los Angeles County Surgical Society, April 12, 1946. 
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Diagnosis 

A correct diagnosis preopera lively was made in 69 i)er cent of the patients. 
Eaeli patient before surgeiy was examined by tlie intern, ]-esident, and attend- 
ing physician. The diagnosis was partially correct in 16 per cent of the patients. 
In 15 per cent the diagnosis wms erroneous. 

Surgery 

Surgical procedures carried out are shown in Table IV. 

Table IV 


OPERATION 

NUMBER 

PER CENT 

STAY IN 
HOSPITAL 
POSTOPER- 
ATIVELY 

MORBIDITY 
(PER CENT) 

MORTALITY 

OPEPATINO 
TIME IN 
MINUTE.S 

Subtotal hj'stereetorny 

55.0 

14.1 

10.2 

26 

0 

54 

Subtotal hysterectomy 
plus 

Total abdominal lij's- 

225 

57.7 

10.4 

30 

1.0 

GO 

30 

10.0 

12.2 

24 

0 

08 

terectomy 

Total abdominal liys- 

C 

1.5 

12.7 

30 

0 

72 

terectomy plus 

Vaginal hysterectomy 

19 

5.0 

1.3.1 

54 

1.0 

78 

Adnexal surgery 

31 

8.0 

9.8 

38 

1.0 

5/ 

Miscellaneous 

15 

3.8 

10.5 

31 

1.0 

47 







(Average 

GO minutes) 


The relative infrequency of total abdominal hysterectomy and vaginal hy.s- 
terectomy is explained by several reasons. Total abdominal hysterectomy is not 
an easy procedure in the most experienced operatoi's’ hands. In the presence of 
such advanced stages of pathologic disease as is seen in such a series, particularly 
in the pelvic inflammatory disease eases, it is felt that the morbidity and mortal- 
itj^ figures would prohibit the use of the total hysterectomy, except in these cases 
wdiere there is an absolute indication for the extirpation of the cervix also. Ex- 
tensive cellular exudates and vascularity with dense adhesions make total liys- 
terectomj'’ difBcult and dangerous in these cases. 

We will not attempt to evaluate the total versus subtotal arguments, as that 
is not within the scope of this paper. 

The average operating time from skin incision to eomjjlete skin closure was 
sixty minutes. The shortest operation was twelve minutes on a. ruptured ectopic^ 
to the longest procedure of one hundred thirty-five minutes on anteiior and 
posterior repair and siibtotal hysterectomy. The latter procedure was loo mucli 
surgeiy for one sitting. > 

Vaginal hysterectomy was not done except in the presence of prolapse of the 
uterus. Various interpositional and complicated procedures from below were 
not attempted. 

Anesthesia 

Spinal anesthesia was the anesthetic agent of choice. Other types of an- 
esthesia are shovm in Table V. 

Table V 


Spinal 70% 

Gj'clopropane V2% 

Ether 5% 

Curare 1% 

Caudal, nusecllancnus 
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Objectively, pelvic inflanunatoiy disease was the principal diagnosis in 43 
per cent, or in 168 patients. Fibromyomata nteri with and vdtbout pelvic inflam- 
matory disease was the principal diagnosis in 38 per cent, or in 149 patients. 
Uterine hemorrhage, shock, acute pelvic pain, etc., account for the additional 
19 per cent, or 73 patients. 

As pelvic inflammatory disease was the principal indication for surgery, it 
will be seen that the criteria for surgeiy in inflammatory disease are rather 
uniform. If the disease is persistent to the point of maldng the patient a chronic 
invalid, surgery is advised. Eepeated, ei’ippling, incapacitating recurrences of 
pelvic pain, uterine bleeding, chills, and fever to the point of complete exhaust - 
tion of the patient are evidence enough for surgeiy. Conservative medical treat- 
ment should be faithfully and patiently carried out. i\Iost often pehdc inflam - 
matoiy disease will resolve under a careful medical regime. 


Tablk III. Pathology (Postoperative) 


Pelvic inflammatory disease 


242 

Fibrom3mma 


167 

Pelvic inflamniatorj' disease plus fibronn-oma 


137 

Ovarian cj^stoma 


47 

Eetention cj’sts 

.24 


Papilla:’}' serous 

9 


Dermoid 

7 


Pseudomucinous 

4 


iliscellancous 

3 


Ectopic 


37 

Endometriosis 


12 

Carcinoma of tlie fundus 


10 

Sarcoma 


3 

Endometrial 

1 


Botryoides 

1 


Leiomyosarcoma 

1 


Actinomycosis 


1 

Tuberculous salpingitis 


1 

Miscellaneous 


9 


Pelvic inflammatory disease was the chief pathologic finding, as shown in 
Table III, and in this hospital represents the ultimate and usuallj'’ the most 
advanced stage of pathogenesis. Thirty-four per cent of tlie patients with pelvic 
inflammatory disease had tuboovarian abscess, one or two, at the time of surgeiy. 
In all tj^ies of pathologj^ seen in an institution such as this, the disease process 
has usually run its course. The state of exliaustion, malnutrition, and degree 
of pathology?- seen in these patients is not usually seen in private patients. 

One interesting observation is the twelve eases of endometriosis in a series 
of 390 gjmecologic laparotomies for an incidence of 3.0 per cent. It was recently 
shovTi that there is a much greater percentage of endometriosis in private prac- 
tice among patients in the higher social and economic levels than in the charity 
patients in such an institution as the Los Angeles County Hospital. The in- 
cidence among private patients is quoted from 10 per cent to 32.2 per cent bj^ 
various authors. Dr. Eoy Pallas^ reports an incidence of 37 per cent in his last 
series of 100 laparotomies. Seasons for this variance have been explained by de- 
lay in childbearing or years and years of menstraation without interruption 
(Meigs^). Ush of contraceptive devices is also a point of contention. 

Other interesting reports from the pathologist are : a case of - sarcoma 
botryoides — ^the grapelike sarcoma of the ceiwix, corpus in children or infants, 
and, in this instance, in a 52-year-old Ethiopian woman. One case of endometrial 
sarcoma is reported. One case of leiomjmsarcoma was found on examination. 
One case of pelvic actinomycosis is reported, which responded to penicillin, 
surgeiy, and postoperative irradiation. 
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TABnE VI. SlOKIilBITY 


criteria 

CRITERIA PULPILI.EI) 
(PER CENT) 

CRITERIA NOT FUL- 

FILL-ED 

(per cent) 

As a wliole 

IS 

47 

Caul or A' of cervix 

2() 

69 

Hemoglobin GO per cent. AVhite blood cells 7 to 

17 

63 

10,000, witli CO to 80 per cent polATnorplio- 
nuclears 



Sedimentation rate, 20 mm. or less 

27 

57 

Normal urine 

U 

74 

Normal physical 

30 

38 


It is plain that close attention must be'])aid to every detail before a patient 
is subjected to major surgery. Cautery to the cervix, a normal urine and blood 
work are among the more essential preoiierative musts. 

Causes of morbidity in so far as can be determined are listed in Table YII. 

Table VII. Percektage op Distribution of Morbid Patiext.s 


CAUSE OF MORBIDITY 

TOTAL ABDOMINAL 
HYSTERECTOMY 
(PERCENT) 

SUBTOTAL 

HYSTERECTOMY 

(per cent) 

A'AGINAL 
HYSTERECTOMY 
(PER CENT) 

Genitourinary 

33 

37 

68 

Pulmonary 

22 

23 

0 

Undetermined 

39 

30 

20 

Sepsis 

2 

7 

12 

Thrombophlebitis 

1 

2 

0 

Transfusion reaction 

1 

0 

0 

Miscellaneous 

2 

1 

0 


Operative Accidents 

The urinary bladder was not knowingly injured in this series. The large 
and small boAvels Avere inadvertently opened on one occasion in the same patient. 
Freeing extensive pelvic adhesions resulted in small multiple perforations in the 
small bowel and one larger perforation in the sigmoid. Six inches of small bowel 
Avere resected — and end-to-end anastomosis Avas done. The sigmoid Avas closed 
and a protecting simple loop colostomy Avas done above the defect. Tlie patient 
recovered folloAving closure of the colostomy. 

There AA'^ere no further operative accidents to our knoAvledge. 

Appendectomy- 

Routine appendectomy'- Avas not done in this series. This Avas discussed AA’ilh 
the patient preoperatively. The great majority requested removal. At opera- 
tion, appendectomy Avas done if there Avere no contraindication such as furtlier 
prolonging an already long period on the operating table, or as in ruptured 
ectopics, etc. 

TAventy-one per cent of the patients, or 92, had already undei’gone appendec- 
tomy. A further 19 per cent, or 75 patients, had only plastic surgery or 
emergency surgery, such as ruptured ectopic, etc. Of the remainder, appendec- 
tomy Avas done in 60.4 per cent, or in 139 patients. 

Tliere Avere no xuiusual complications in the appendectomy group, such as 
Avound infection, etc. The morbidity in the group that had appendectomy Avas 
34.6 per cent, or 48 patients, slightly higher than the group as a AA'hole— 34 per 
cent In the patients that did not have appendectomy, the morbidity AA'as 
per cent or 84 patients, Avhich is slightly less than the general gi’oup of morbid- 
ity and'noticeably less than tlie 34.6 per cent in the group that had appendec- 
tomy 









jMALONE: ArA.IOR GYNECOLOGIC SURGICAL PROCEDURES 


295 


There were no deaths or iinnsiially severe accidents attributed to tlie an- 
esthetic agent. 

Morbidity 

A temperature of 100.4'^ F. or more for two days, excluding tlie first post- 
operative day, was considered as a morbidity in this series. The moihidity in- 
cidence with these criteria was 20 per cent, or 78 patients. To emphasize con- 
trast, inorhidity, as shown in the tables and as otherwise quoted hero, is based 
on a temperature of 100° F. or more on an}’- one day, representing a moihidity 
of 34 per cent, or 133 patients. 

Polak and Tollefson'^ have enumerated various criteria for lowering the 
incidence of morbidity and mortality in elective cesarean section. If these cri- 
teria are followed in all pelric surgery, better results will follow. These criteria 
are; 

1. A complete history and general physical examination. 

2. A leucocyte count of between 7,000 and 10,000. 

3. A poljTUoi'phonuclear percentage of from 65 to 80. 

4. A hemoglobin of at least 60 per cent. 

5. A sedimentation time of ninety minutes or more. 

6. A normal urinal 3 "sis, and an adequate Iddnej’- function. 

7. A temperature of 98.6° F. for at least fort^'-eighl hours before operation. 

8. A sj'stolic blood pressure between 110 and 150. 

9. A negative Wassermann test, and finaUy, that all elective preoperative 
patients have rest in bed in the hospital for a period of at least forty-eight hours, 
during which time the intake of fluids, water, milk, etc., must be at least Iwo and 
one-half quarts per dajq while the usual sugar intake of tlie individual must be 
at least quadrupled. 

There have been other points of interest raised with regard to moihidity 
and mortality. Cashman and Fran® have shown that when cauterization of the 
cervix was done, jiaiticularl.y in subtotal hysterectom.v, mortalit.v was lowered 
from 6.5 per cent to 1.1 per cent in a series of about 1,500 cases. Also, deep 
cauterization of the eerrix was shown ly Cashman to be an effective melliod of 
preYenting carcinoma of the cerwix in a series of 10,000 cases. In this small 
series, cauterization of the cervix was thorough^ done in 316 (SI per cent ) of 
the eases. In these 316 cases there were 82 morbiditie.s, an uicidence of 26 per 
cent. In the 74 patients (19 per cent) that did not receive the cauteiy to the 
cervix, there were 51 morbid patients, for an incidence of 69 per cent. Com- 
paring a morbidity incidence of 26 per cent with the cauterv used to a morbidity 
of 69 per cent with the cautery not used, it can readih’ be understood wh.v thoi-- 
oiigh cauterization from below is a large factor in morbidity, mortalit.v, and jios- 
sibl.v incidence of cendeal carcinoma. 

Too much stress cannot be laid upon an absolutel.v afebrile period of at least 
one week before surgery, particularlj- in pelric inflammatoiy disease. I'herc 
was such a small percentage of the patients febrile before snrgeiy that the value 
of having the preoperative period clear of fever cannot be clearl.y indicated. It 
is of utmost importance, however, and cannot be emphasized too much. 

Considci'ing Polak's and Tollef.soirs criteria as a unit, and adding cauteiy 
to the cervix, it is seen that 171 patients fulfilled all the requirements for sur- 
gery. In this group of patients, 29 were morbid for a percentage of IS per cent. 
In further invc.sti gating, it is seen that 219 patients did not fulfill the requii-e- 
ments. Out of this group there were 105 morbid patients for a percentage of 
47 per cent, more than twice as great a percentage of morbidit.v as shown in this 
(•.arefulh' ]ircpared group. 

Various authors have mentioned what tlie.v consider a.s the more important 
criteria for operabilit.v of a patient. Con.sidering these criteria in groups, it is 
seen that there is varving significance. 
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CiUlterization of Uie cervix so decidedly affects moi’])idity is not exactly known. 
Pcrliaps it is a sterilization of the cervix and endocervix. Perhaps it is a sealini,^ 
of the lymphatics and blood vessels to preA^ent spread of infection into para- 
meti’ial tissue. 

Particular stress is to be placed upon “incomplete surgery,’' e.special]y in 
])elAdc inflammatory disease. Too man}’- practicing gyneeologi.sts have reopened 
abdomens with loAver midline incisions that have had one tube or a part of one 
ovary, etc., removed at a previous pelvic lajjarotomy. It is desired that more 
complete and satisfying surgeiy be done if the abdomen is opened at all. If the 
chronic inflammatory disease is serious enough to Avarrant abdominal exploration, 
hysterectomy and bilateral salpingectomy should be done if diagnosis is correct. 

The total morbidity Avas found to be 20 ])er cent — moilality 1.03 per cent. 
Cautery to the cervix, a normal blood count, and urine are found to be Amiy im- 
portant to the patients’ Avelfare. Appendectomy is shoAvn to raise morbidity 
slightly. 

Conclusions and Summary 

1. More attention .should be paid to factual information pertaining to the 
patients’ preoperathm condition before major surgery. 

2. The tjy*© of operation performed must not be made a routine. Every 
patient must have AAdiat is the best surgeiy possible under the sustaining con- 
ditions. 

3. We learn not by discussing .successes, but by carefully evaluating mistakes 
and then acting accordingly. 

4. If the abdomen is opened, more complete surgery should be done. 

5. Complete and careful eAmluation of kidney function must be carried out 
in patients undergoing extensiAm Amginal plastic procedures. 

I wish gi-atefully to aclmowledge the valuable suggestions given to me b}’ Dr. Roy Fallas 
and Dr. D. G-. Tollefson in the preparation of this publication. 
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Mortality 

There were four operative mortalities in the entire series — an incidence of 
1.03 per cent. 


Table Mortality 


AGE 

CRI- 

TERIA 

FUL- 

FILLED 

PREOPERATIVE 
. DIAGNOSIS 

SURGERY 

CAUSE OP DEATH 

OPERATOR 

37 

No 

Pelvic inflammatoiy 
disease 

Subtotal hysterec- 
tomy, bilateral sal- 
pingectomj^ ap- 
pendectomy 

General peritonitis 
paralytic ileus, 
(autopsy) 

Resident 

45 

No 

Ovarian cyst with 
hemorrhage 

Closure perforation, 
diverticulum drain- 
age 

General peritonitis 
(autopsy) 

Attending 

54 

No 

Ovai'ian cj'st 

Left oophorectomy 

Coronary occlusion 

Resident 

43 

No 

Procidentia cystocele 
— rectocele 

Anterior-posterior re- 
pair, vaginal hys- 
terectomj' 

Uremia, chronic pyelo- 
nephritis 
(autopsy) 

Attending 


In no one ease were the oiierative criteria, as previously outlined, fulfilled. 
In the first case the sedimentation rate was 32, despite seven weeks absolute rest 
in bed. She died on the eighth postoperative day from causes as above outlined. 
This death could probably have been prevented had the patient waited in bed. 
The responsibility rests ^vith the doctor. An autopsy was done. 

The second case had a large papillary serous eystadenoma which was causing 
dj^spnea and other pressure symptoms. Her blood pressure was 210/115. A 
spinal anesthetic was given, consisting of 100 mg. of procaine and 2 mg. of 
nupercaine. The blood pressure dropped to 160/100 at its lowest point during 
the surgery. She died suddenly on the third postoperative day vdth what was 
clinically "diagnosed as coronary occlusion. Perhaps drop ether should have 
been used — certainly not the nupercaine. 

The third patient died of a general peritonitis secondary to a perforated 
diverticulum and pelvic abscess. She was an obese Caucasian woman with a 
pelvic mass. Her white blood count was 12,700 with 82 per cent polymorphonu- 
elears shortly before surgery. The possibility of pelvic abscess from perforated 
diverticulum was discussed. Proctoscopy was advised but not carried out. This 
death at least partially rests on the doctor’s shoulders. It is easy to make diag- 
nostic errors — ^but all diagnostic means at hand should be made -use of, particu- 
larly in a poor risk patient. 

The last patient died on the sixth postoperative day of uremia following 
anterior and posterior repair and vaginal hysterectomy. The patient had a blood 
pressure of 160/100 and a two plus urinary albumin before surgery. Kidney 
function was not evaluated. The patient was in the hospital for four days before 
surger\L The exciting cause of death is the responsibility of the doctor. 

Comment 

In any major surgical procedure, there are a multitude of important factors 
to he considered. The age of the patient, the state of nutrition, the preoperative 
diagnosis, the innate general resistance of the patient for which there are no 
good criteria, etc. However, there are some factual criteria upon which we can 
rely. These criteria have been outlined and their relative importance shovm in 
this small series. An additional factor, cauterization of the cervix, is found to 
be a verj* important factor in preventing morbidity. The mechanism by which 
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and urinalysis remained normal. A diagnosis of hydramnios was made, Eoent- 
genographic examination disclosed that tlic outline of the fetal skeleton could 
be distinctly visualized. The head Avas presenting and the small parts were in 
the right side of the abdomen. There AA'as no apparent disproportion between 
the fetal skull and the maternal pelvis. The uterus Avas markedly enlarged, 
consistent AAutli hydramnios. 

Ammonium chloride Avas prescribed at tliat time. The dosage Avas 90 grains 
daily, administered in enteric-coated tablets. Four tablets (7^ grains) Avere. 
given after each meal for seven days, beginning on November 15. Ten days 
later, the abdomen Avas less tense and had the appearance of a seven and one-half 
months’ pregnancy. The Aimight Avas reduced to 138 pounds. The patient Avas 
observed at Aveekly' intervals thereafter; blood pressure and urine did not change. 
The urinary output Aims in excess of the intake. 

On Jan. 13, 1941, the patient entered the hospital at 2 :00 a.m. After an 
enema, labor progressed rapidly, Avith deliveiy by perineal forceps at 4 :31 a.ji. 
A normal male infant Aveighing 7 pounds Avas born. Both mother and child 
are nonnal in every respect at the present time, more than four years later. 


Case 2. — A AAdiite Avoman, aged 24 years, para 0, gravida i, Avliose average 
Aveight had been 105 pounds, experienced her last menstrual period on July 7, 
1943. Confinement Avas expected April 21, 1944. The menarche had occurred 
at the age of 13, the cycle AA^as tAA’-cnty-eight days, and> menstrual floAv lasted six 
days. The fioAV AAms moderate, and the patient had had no clots and no pain. 
Aside from several orthopedic operations for a foot deformity, she had been in 
good health. The uteras AAms slightly enlarged, in good position, and there Avas 
slight softening of the body, Avith a ]iresumptive diagnosis of pregnancy on her 
first visit. Sept, 10, 1943. The remainder of the phy,sieal examination iwealed 
essentially normal findings. Pehdc measurements Avere AAdthin normal limits. 
Urinalyis and serologic tests Avere negathm, and the blood pressure AA^as 120/SO. 

When the patient Avas seen on Dec. 14, 1943, during the fifth month of preg- 
nancy, the uterus AAms enlarged far beyond the normal groAvth at this stage. 
The uterus aa^s about 5.5 centimeters aboAm the umbilicus and AA'as tense. The 
fetus could be palpated, but appeared small. The blood pressure aa^s 115/80, 
and the patient AAmighed 121 pounds. Urinalysis AAms AAdthin norihal limits. 
Hydramnios Avas suspected and a roentgenographic examination AA^as carried 
out. This revealed a five and one-lialf months’ fetus Avith a breech presentation 
in both the anteroposteinor and the lateral vicAA's. The uterus was enlarged out 
of proportion to the size of the fetus, reaching to the level of the loAver border 
of the second lumbar vertebra, indicatiA^e of ly'dramnios. One AA^eek_ later 
(Dec. 24, 1943), the uterus AAms palpated about 6 centimeters aboA^e the umbilicus, 
and Avas extremely tense. A salt-free diet Avith a saline purgative aa^s prescribed. 
On Dec. 30, 1943, the uterus Avas still veiy tense, and the size AAms fractionally 
increased. On January 6, the patient’s AA^eight aa^s 124 pounds, the blood pres- 
sure 110/80, and the urine shoAA^ed 1 plus albiunin. A AA^eek later, the uterus 
AAms over 7 centimeters above the umbilicus, and urine albumin had increased 
to 2 plus. The blood pressui’e AA'as 120/85, and AA^eight aa^s 12314 pounds. 

At this time the patient receiA'ed 15 grains of ammoniimi chloride (tiro 
enteric-coated tablets per dose) every three hours, i.e., about 75 grains a day. 
This produced marked frequency of urination. The ammonium chloride was 
discontinued a Aveek later (Jan. 20, 1944), at AAdiich time the patient’s weigo 
AAms 123 pounds, the blood pressure aa^s 120/80, and urinal jms yielded i^^gau 
findiims The height of the uterus Avas markedly decreased to Avitlim 2 ceni - 
meters above the umbilicus. The fetal parts could be palpated avcII, and tl 

'^^‘^^Th?patient urns' seen every tAvo weeks thereafter. Her progress aa'OS entmely 

nonnal. The blood pressure remained at 120/80; the Aveight increased gra < . 



SUCCESSFUL TREATMENT OF HYDRAMNIOS WITH 
AMMONIUM CHLORIDE 

A Preliminary Report 

Akciiie a. Abrams, Boston, Mass.,, and 

Soi.. B. Abraais, M.D.jt Cleveland, Ohio^ 

H YDRAMNIOS oonstitiiles a serioiLs obstetric problem for wbicli there has 
been no adequate treatment. Tlie usual procedure in sueli eases is wateli- 
ful waiting until the condition lias ])rogres.sed to a stage where inteiwention can- 
not be avoided. Since, in the Biajority of patients with hydramnios, this con- 
dition occurs in the sixth to eightli month of pregnancy, it is frequently impos- 
.sible to bring about delivery of a viable fetus. A large proportion of these off- 
spring are monsters, and the others are likely to have some less severe physical 
or mental handicap. Hence the prognosis generally, so far as the child is con- 
cerned, is very poor, both for life and for health. 

In view of these fact's, we have investigated the properties and effects of 
various diuretics in the ho])e that one could be found which might be used in 
hydramnios with beneficial results both for mother and for child. Ammonium 
chloride was selected, and in eases of hydramnios in which it has been used, it has 
brought prompt relief to the mothers, with no toxic manifestations; and they 
have been able to deliver viable, normal fetuses. 

Two eases can be reported in detail at this time, since one of us (A. A. A.) 
is on active military service, and hence has no access to records of several pa- 
tients treated successfullj’- at the Boston City Hospital. These patients with 
hydramnios were treated in the sixth month of pregnancy, and they were de- 
livered of normal infants at term. 

Case 1. — A white Avoman, aged 23 year’s, para 0, gravida i, had had an aver- 
age Aveight of 119 pounds. Her la.st menstrual period occurred April 8, 1940, 
and confinement Avas expected Jan. 15, 1941. During the first trimester she 
had experienced mild nausea and vomiting. Physical examination at her visit 
on July 16, 1940, revealed no abnonnal findings. The uterus Avas anteriorly 
situated, sjunmetrical, and enlarged to a size consistent A\dth a three months’ 
pregnancy. The blood pres^rre Avas 120/80, and the pulse rate Avas 80 per min- 
ute. UiTnalysis and vaginal smear Avere normal. 

On Oct. 7, 1940, the patient’s Aveight A\’as 132 pounds. This aa^s regarded 
as excessive, and a salt-free diet aa^s prescribed. Thi'ee Aveeks later (October 28) 
she appeared and felt Anry Avell. She had experienced no nausea or vomiting, 
boAAnl evacuations Avere normal and regular, and she had no edema. The pa- 
tient Aveighed 138i/^ pounds. Her blood pressure Avas 120/80. The fetus aa^s 
active. lioAvever, at this time, abdominal enlargement Avas comparable Avith that 
of an eight months’ pregnanejL The question Avas raised as to Avhether there 
might lie tAvins to account for the enlargement, but only one fetus Avas palpated 
and only one fetal heartbeat Avas heard. Hydramnios Avas suspected because of 
the tenseness of the abdomen. 

On Nov. 12, 1940, the utei’us still AA^as as large as that of an eight months’ 
pregnancy, and the patient Aveighed 143 pounds. The abdomen Avas tense, but 
there Av as no evidence of dependent edema. The blood pressure had not changed, 

I.'^rael Ho.snital and Boston Citv Ho.spital, Dept, of Obstetrics, Tufts Medical School. 
tJtt. Sin.ii Hospital, Department of Obstetrics and Gynecologj-, Cleveland, Ohio. 
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SARCOMA OF THE VAGINA- 

WiLLiAiM K. Diehl, M.D., and John S. ETaught, M.D., Baltijiokic, Md. 

‘ (From the Department of Gynecology, University of Maryland) 

T he presence of primary sarcoma of the vagina is fortunately rare, for it 
carries with it a most grave prognosis. We are presenting at this time the 
only two cases of this type found at the University of Maryland during the 
past ten years, and during which time there were 8,589 gynecologic admissions. 
This incidence seems to tally fairly well with that reported by Lynch fi-om the 
Univei-sity of California, where he found one case of vaginal sarcoma among 
the last 4,000 gynecologic cases. 

In 1935, McFarland presented a most complete and exhaustive treatise on 
the dysontogenetic and mixed tumors of the urogenital I’egion. In tliis he 
made some relieetions on the nature of sarcoma which are well worth quoting. 
The term, sarcoma, derived from the Greek, literally means “fle.shy swelling” 
or “lump of fle.sh.” The term, though used generally, is given a different 
interpretation by clinicians and pathologists. However, both groups will agree 
on the following fundamental principles: (1) sarcoma is a malignant tumor; 
(2) it occurs chiefly in the young; (3) it consists essentially of cells; (4) the 
cells are of mesoblastic origin; (5) the cells are of embryunal type; (6) they 
represent the early form of the connectHe tissues. 

Many of the vaginal sai’comas that have been reported in the literature 
arise in childhood and are most commonly of the botryoid type. The first 
case report of this tumor was made by Gersant in 1854. In 1911 McFp’land 
reviewed the literature and tabulated 44 cases of vaginal sarcoma in children, 
34 of which were botryoid, and the remaining 10 wei’e classified as miscella- 
neous; 86 per cent of these 44 eases occurred during the first three years oi 
life, and the remaining v.'^ere found before the sixth year. 

Vaginal ^sarcoma in the adult, like that in childhood, is an extremely rare 
entity. McFarland could collect only 58 cases. The adult sarcoma occurs m 
two forms, parietal and mucosal. The infilti-ating parietal type is the more 
common. 

As has been stated, the more common of the vaginal sarcomas of childhood 
is the botryoid type. This tumor derives its name from its chief gross charac- 
teristic, that of appearing in grapelike clusters. The anterior vaginal wall is 
the most common site of this lesion. It is here that McFarland found approxi- 
mately 50 per cent. The posterior and left lateral vaginal walls arc the next 
most common sites of origin. The tumor is friable, bleeds easily on manipuia' 
tion, and has a tendency to become necrotic and slough. The growth is rapid, 
the tumor mass soon fills the entire vagina, and presents itself at the 
as a iiolypoid mass of necrotic tissue. The tumor extends by continuity 41 
tissue until, in a relatively short time, the entire pelvis is completely filled witn 
a conglomerate mass comprising the tumor and the involved adjacent organs, 
i.e., vaginal vault, posterior surface of the bladder, and in its tenninal stages, 
the rectum and the anus. The internal generative oi-gans are involved vGin 
neoplastic tissue, which pi-obably repre-senls local extensions rather 
Ivmphatic metastasis. Various authorities agree that sarcoma of the vaguM 
in children is a mixed tumor and develops from misplaced endn-yonai, me.so- 
dermic cells. Microscopically, the tumor is eomimsed of an edematous, my- - 

^ ^re-sented before the B.-iltimore Obstetrical and Gynecological Society, Nov. 9, lOtS. 
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to 132^ pounds, and all urinalj^ses were negative. She entered the hospital on 
March 30, 1944, and was delivered of a nonnal infant weighing 5 pounds after 
a fonr-honr labor, by low forceps and right mediolateral episiotomy. Anesthesia 
was produced by perineal infiltration of 1 per cent procaine and pudendal 
lilock, because of a recent upper respiratory infection. The patient’s post- 
partum coui'se M'as uneventful, and she was discharged in the usual time. Nine 
montlis later, the child appeared normal in eveiy way, and the mother’s health 
was excellent. 

Discussion 

The exact source of the liquor amnii is not Imown, and hence a scientific 
explanation for polyhydramnios cannot be given. According to DeLee,^ it oc- 
curs about once in 200 cases. 

From the experiments of Scheehter, Carey, Carjpentieri, and Darrow,^ in 
wliieh they demonstrated that when a watery solution was placed within the 
peritoneal cavity that it tended to assume the composition of a fluid in ionic and 
osmotic equilibrium with blood plasma, we can assume such an ionic and osmotic 
equilibrium for the excess accumulation of fluid within the amniotic sac. 

Upon this fluid ammonium chloride acts by producing an increase in 
titra table acidity of tlie urine, producing a rise in urinary ammonia, and an 
increase excretion of fixed base. According to Gamble, Blaelrfan, and Hamilton^ 
the diuretic action of ammonium chloride depends upon an increased acidity 
of the liody fluids. The change in the reaction is of such a degree that it must, 
according to the terms of the Donnan equilibrium theory, considerably alter 
osmotic pressure values in the body fluids, and these alterations may reasonably 
be suspected as the factors involved in the removal of the body water. 

We are also using ammonium cliloride effectively in all stages of pregnancy, 
in those cases in Avhieh there is excessive gain in weight, ^vith or without notice- 
alile edema. In tliese cases, the resultant weight loss is pronounced. So far as 
we can determine, there has been veiy little use of this valuable drug during 
pregnancy. The results we have observed certainly suggest that this mode of 
treatment should receive much wider clinical trial in any condition in pregnancy 
in which there is undue gain in weight, or any possibility of hydramnios. A 
more extensive report of our experiences, along with a detailed study of the 
selective fluid accumulation in hydramnios and the beneficial effects of am- 
monium chloride, will be presented later. 
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globin of 85 iior ceut and a red count of 4.5 million. The white blood count at 
this time was 5,250, with a normal differential. Routine serologic and urine 
examinations were negative. Cystoscopie examination showed no malignant 
invasion of the bladder. X-rays of the chest and pelvis showed no abnormalities. 

On Sept. 21, 1939, the bulk of the growth was removed. (See Pigs. 1 and 
2.) Approximately one week later the remainder of the mass was excised and 
two 50 mg. plaques of radium were applied to the base. The radium remained 
in place for ten hours, giving a total dosage of 1,000 milligram hours. 

Two months later a new growth had appeared on the posterior vaginal 
wall, with multiple small implants throughout the vault of the vagina. The 
growth originating on the right lateral wall appeared hbrotie and to be healed. 
The tumor masses were excised at this time but, because of the possibility of 
rectovaginal fistula, further radiation was contraindicated. Therefore, the 
patient Avas started on a course of deep x-ray therapy; a total of 2,072 “r” 
units Avas gnmn through the four pehde portals. 


Approximately tAVo months after the completion of x-ray therapy, the 
local growth shoAved good response, and there Avas no eAudence of extension of 
the process. HoAvcA’-er, eleven months after the appearance of the first symp- 
tom, the child Avas readmitted for her terminal hospital stay. S^ptoms re- 
appeared approximately three Aveeks before tins admission, consisting of an- 
orexia, constipation, dysuria, and vaginal bleeding and discharge. Examination 
at this time shoAved marked anemia, lassitude, and moderate Aveight loss. The 
loAver abdomen Avas distended by a mass arising from the pelvis and reaching 
almost to the umbilicus. Inguinal nodes Avere palpable for the first time. 
A greenish, fungating mass protruded from the vagina, associated with a pro- 
fuse, foul vaginal discharge. Rectal examination confirmed the impression that the 
abdominal mass arose from the pehds. On this admission there Avas a marked 
anemia and leucocytosis. The urine shoAved a three plus albumin and innumer- 
able Avhite and red cells. Supportive treatment, consisting of parenteral fluids 
and repeated small transfusions, Avas of no avail. Progress was rapidly down- 
hill and respirations ceased at 11 a.m. on May 23, 1940, less than one year after 
the onset of the first sjmiptom. 

Autopsy — 3340 — myxosarcoma of the Amgina. Necrosis and destruction 
of the base of the bladder. Cystitis. Hydro-ureter. H^xlronephrosis. Pyelihs. 
Malignant infiltration of right pehnc Avail. Emaciation. Dehydration. h,o 


remote metastases. (See Pigs. 3 and 4.) 

In contrast to the sarcoma of childhood, adult vaginal sarcoma is rarely 
botryoid in type, but, like the childhood tumor, the tAvo adult forms derwe 
their name from their predominant gross characteristic : the parietal, so nameo 
because it takes its origin from beneath the basement membrane, and the 
mucosal type, Avhich iiwolves the vaginal epithelium. The parietal type is the 
more common Amriety of adult Amginal sarcoma. The groAvth spreads beneatJi 
the Amginal mucosa and infiltrates the surrounding tissue. As the tiimor gradu- 
ally enlarges, pressure necrosis of the oAmrlying vaginal epithelium oecur.s. 
This local extension, hoAvever, is less rapid than Avith sarcoma botryoides, so 
that the pehde organs are not inAmlved by the malignant proce.ss until much 
later. In comparison, the mucosal type, arising from a relatiAmly small hese, 
soon erodes through the vaginal mucosa and presents itself as a soft, necroti 
tumor mass. The slough from this ulcei'atiA'-e, fungating mass causes symptoms 
to develop more rapidly, and for that reason patients Avith the mucosal type o 
tumor are usually diagnosed at an earlier clinical stage. 

Microscopically, the tAVO types of adult vaginal sarcoma cannot abvays 
differentiated. At times the picture is classically that of a mixed 
occasionally it is purely a matter of opinion. Typically, adult yagmal .sarc 
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omatoiis stroma throng'h wliicli are dispersed, in Amrying degree, spindle and 
stellate cells. The nuclear activity Amries fi-om field to field; in places there 
Avill be little or no cellular actiAOty, Avhile other portions of the same slide Avill 
shoAv hyperchromatic nuclei and innumerable mitotic figures. Occasionally, 
multiinicleated giant cells are seen. Some sections Avill shoAv marked Amscu- 
larity, AAdiile other areas Avill shoAv tissue necrosis, probably resulting from 
deficient blood supply. The surface of the tumor microscopically .sIioavs the 
eharacteri.stic changes associated Avith secondaiy infection, round cells, plasma 
cells, and polymorphs. 

Some authorities contend that, due to its embiyonal nature, botryoid sar- 
coma is present at birth, but is OA’^erlooked until the deA'elopment of symptoms. 
A bloody A^^ginal discharge is usually the fir.st symptom. This is frequently 
associated Avith pain and itching of the Auilva and Angina. As the condition 
progi-esses, pain becomes more intense because of pressure. The pelvic mass 
fir.st encroaches upon the bladder, resulting in frequency, incontinence, and 
infection. Quite frequently hematuria deA’^elops and indicates involvement of 
the bladder mucosa. With the posterior migration of the process, the rectal 
lumen becomes eonstrieted; tenesmus, increasing con.stipation, and rectal bleed- 
ing are the natural result. Occasionally, complete intestinal obstruction en- 
sues, Avith the usual signs and symptoms. Cachexia, anemia, and edema of the 
loAver extremities appear as terminal findings. Death usually results from a 
combination of toxemia, uremia, and exhaustion. It Avill be noted from the 
preceding description that all symptoms are the result of loeal extension. Dis- 
tant metastases are extremely rare, the lung and kidney being the only tAvo 
sites reported in the literature. 

Appi'oximately 20 per cent of the tumors of childhood are not botryoid in 
type. Little is kiioAvn of these miscellaneous tumors, since only teii have been 
reported in the literature. The gross and histologic pictures presented by 
these miscellaneous tumors are variable, but fundamentally resemble the adult 
type of vaginal sarcoma, Avhich Avill be discussed later. The symptomatology 
of these miscellaneous tumors A’^aries Avith the rapidity and extension of groAvtli, 
Avhile the prognosis is concomitant Avith that of the botryoid type. 

Case 1. — The first case Avhich Ave Avish to report represents a classical ex- 
ample of sai-coma botryoides. The patient is a 21-month-old, Avhite, female 
child, admitted Sept. 19, 1939, to the gynecologic service at the UniA^ersity of 
Maryland. The eliief complaint on admission Avas A^aginal bleeding of three 
months’ duration. The patient dcA'^eloped normally until, at the age of 18 
months, the mother first noticed small clots of blood passing from the_A’'agina. 
The child exhibited no other symptoms or signs, and medical attention Avas 
not sought for approximately tAVO months. On the advice of the family physi- 
cian the child aauis hospitalized at tlie Washington County Hospital, at Hagers- 
toAvn, Maryland. SeA'^eral small tumors Avere remoA'^ed from the A’^agina Avhich 
histologically proved to be sarcomatous. The postoperatHe course Avas un- 
eventful, but A^aginal bleeding occurred in three Avepks. It Avas then that the 
patient was first referred to the UnHersity of Maryland Ho.spital for further 
study and treatment, since the facilities for radiation therapy Avere lacking at 
HagersloAvn. The remainder of the history Avas entirely negative and indi- 
cated no familial tendency toAvard malignancy. General physical examination 
at the time of admission Avas essentially negatHe, and there Avas no eAudence 
of Aveight loss or anemia. Examination of the pehds shoAved the Anihm to be 
normal. Protruding from the vaginal outlet Avas a small, polypoid mass ap- 
parently arising from the right lateral Avail, near the right fornix. The re- 
mainder of the pelvic organs, as far as could be deteianined, Avere not immlA’-ed 
at this time. Laboratory examination shortly after admission shoAved a hemo- 
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Fig. 3. — .Sarcoma boti-j'Oiclo.s after therapy, autop.sy .section (low power). 



4. .Sarcoma botryoide.s after ther.apy. autop.sy section (Ibgb power). 
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Pig. 1. — Sarcoma botryoides before therapy (low power). 



Fig. 2. — Sarcoma botryoides before therapy (high power). 
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F’iff. G. — Fibronarconia before therapy (hi'Kb power). 
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consists of bundles of spindle cells dispersed tbrougl) a liiglily vascular stroma. 
The cells are quite uniform in size and shape; mitotic figures and hyper- 
chromatic nuclei are moderately numerous. Tumor necrosis is usually present 
with the associated appearance of secondary inflammatory cells. 

From the gross description of the lesions, it is obvious that the symptoms, 
while similar, %vill occur earlier with the mucosal variety. Chronologically, 
they appear as a vaginal .discharge which soon becomes malodorous. As ulcera- 
tion takes place, bleeding occurs, usually first noted and more profuse follow- 
ing trauma. As the infiltration of the A’^esicovaginal and rectovaginal septa 
progresses, the classical bowel and bladder symptoms ensue. The subsequent 
sequence of events, though less rapid, is identical with that of sarcoma in chil- 
dren, and ultimately terminates in toxemia and death. Symptoms resulting 
I fi'om distant metastases are somew:hat more common than those found in the 
childhood type. Lung, kidney, omentum, liver, and long bones have all been 
reported as a site of metastatic lesions. 

Case 2. — The presentation of a typical recent case of adult vaginal sarcoma 
follows: this patient, a 40-year-old Negro woman, was admitted to the gyne- 
cologic service July 23, 1945, with a chief complaint of a “sore” in the vagina 
and lower abdominal pain of eight weeks’ duration. The patient was apparently 
well until tAvo months prior to admission, Avhen slie first noted a tender,- hard 
area Avithin the Amgina. There AAms some A’aginal discharge and slight bleeding 
on trauma. There A\^ere no other subjeetiAm symptoms, excepting moderate 
discomfort in the loAver abdomen, suggesth’-e of recurrent chronic salpingitis. 
Both the family and past histoiy Avere entirely negative. The patient had had 
no serious illnesses or operations. The revioAv of systems Avas negative, as Avas 
the menstrual history. The patient AAms married but had had no pregnancies, 
although there Avas a Amgue history of a spontaneous abortion in Slarch, 1945. 

General physical examination roAmaled a moderately obese Negro AA’^oman, 
AAdthout eAudence of anemia or Aveight loss. Examination of breasts and ab- 
domen AAms entirely negative. There Avere no palpable inguinal nodes. Pelvic 
examination revealed the external genitals normal and the outlet marital, with 
good support. On the right anterolateral vaginal Avail, about mid-distance 
between the introitus and cerAucal portio, Avas found a Avalnut-sized, round, 
granular lesion. The groAvth measured 314 cm. in greatest diameter, and the 
exposed surface Avas covered AAotli a grayish AAdiite exudate. Induration was 
present in the submucosal tissue surrounding the eleAmted portion of the lesion. 
This Avas more marked anteriorly, where it extended almost to the base of the 
urethra. The cervix Avas small, firm, entirely separate from the Amginal groAvth, 
and there Avas no erosion or malignancy on inspection. The uterus, tubes, and 
ovaries Avere normal. Rectal examination shoAved no CAddence of parametrial 
extension. 

Laboratory investigation of the blood, made during hospitalization, indi- 
cated that all cytologic and chemical constituents Avere Avithin nonnal limits. 
Liver , and renal function tests shoAved no eAudence of impairment. Complete 
x-ray studies reA’^ealed no osseous metastases. Cytoscopy shoAved no evidence of 
extension. - 

On the seventh day after admission, the folloAving operative procedure 
was carried out on the previously described lesion. A portion of the groAvth 
AA^as removed in such a manner that a flat surface remained. (See Pigs. 5 and 
6.) Against this Avas placed a plaque containing 100 mg. of radium, Avith a 3 
min. lead equivalent filter; this plaque AA^as held in position Avith one vaginal 
pack and remained in place for thirty hours, giving a total dosage of 3,000 
milligram hours. The postoperative course Avas entirely uneventful and the 
patient Avas discharged to the Oncology Clinic after a hospital stay of seventeen 
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Complete surgical excision is usually impossible and, while the tumor is 
radiosensitiA'e, recurrences rapidly develoj). 

The prognosis is uniformly poor, and the diagnosis is open to question in 
any case which survives more than two years. 
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days. Since discharge froni the hospital, the patient lias returned frequently 
for follow-up examinations. At these times it has been noted that there is a 
gradual local regression of the grovdih, and no evidence of further extension. 

Comment 

The treatment of sarcoma of the vagina is most discouraging. Because of 
its extremely malignant nature and rapid growth", the tumor is soon beyond 
the realm of favorable response to surgery or/and radiation. Since all types 
of vaginal sarcoma consist of the same histologic elements, the treatment is 
fundamentally the same, but, because of the rarity of this condition, no uni- 
formity of treatment has been established, and each case presents a problem in 
therapeutics. Surgery, electrosurgery, and radiation are the means available 
for the treatment of these malignant tumors, and usually are combined in the 
management of any specific case. Excision is most certaintly indicated in the 
botryoid tumor where the entire vagina is filled with grapelike clusters. This 
procedure at times is difficult because space is limited and exposure inadequate. 
The pedicle is extremely vascular, and hemorrhage is always a potential 
danger. In spite of these apparent contraindications, the procedure must 
be undertaken in order to make the base accessible for radiation therapy. 
Eleetrosurgery is often the procedure of choice, especially when ligation of 
individual bleeding points is impossible. The- total extirpation by either sur- 
gery or eleetrosurgery is usually impossible, due to the inaccessibility of the 
growth, occasioned by its rapid migration. The excision of local recurrences 
is indicated, particularly in the presence of ulceration, bleeding, and secondary 
infection. 

Since sarcomas in general are radiosensitive, vaginal sarcomas theoreti- • 
cally should respond if all the cells could be brought within the effective sphere 
of the ray. As has been previously described, the base of the tumor must be 
adequately exposed in order that it may be amenable to the application of a 
radium plaque. The plaque usually consists of 100 mg. of radium, and is made 
to conform to the size and shape of the lesion. The plaque itself is so con- 
structed that the rays from each of the five separate cylinders are directed 
against the growth. The surrounding structures are protected by a lead shield, 
and the irritating rays are eliminated by a 3 mm. lead equivalent filter. A 
large vaginal pack is used to maintain the plaque, in its original position, and 
at the same time it distends the vagina and further protects the bladder and 
rectum from the radium rays. In order to avoid the possibility of stricture, 
the radium is employed in two or three divided doses, each of them from 1,000 
to 3,000 milligram hours. 

Koentgen therapy is. often used as an adjunct to surgery and radium, and 
in these cases the total dosage of deep x-ray depends upon the local response. 
The x-ray is given in divided doses through the usual pelvic portals. 

The time interval between the three different types of therapy must be 
based upon the therapeutic response to each phase of treatment. 

Local recurrences of the growth should in general be handled in the same 
manner as the original lesion. 

Summary and Conclusions 

Sarcoma' of the vagina, like sarcoma in general, is a highlj^ malignant 
tumor of mesoblastic origin. It is classified in two main types, childhood and 
adult. The botryoid is the more common childhood form, while the parietal is 
the more common adult variety. 

The progress of the disease is rapid, and the signs and symptoms are the • 
result of local extension. 
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Second Fregm.ncy. — Uiieveiitfiil, Blood pi-essnre range 112/72 to 135/85; 
BO ])roteiiniria or edema; total weight gain was 14 pounds. Delivered Dec. 21, 
1933, of a living child at :t!orty-two weeks. The placenta was adlierent to the 
site of the previous molar imijlautation, and was removed manually l‘our hour.s 
after delivery. The blood loss was estimated at 900 ml., and the patient went 
into shock which was successfully treated. Febrile morbidity occurred for the 
first seven days, and then a normal puerperium. 

Third Pregiimicy. — Uneventful. Blood pres.surc range 110/60 to 120/76; 
no proteinnria, slight pretibial edema- when near term, total weight gain again 
14 pounds. Delivered March 25, 1936, of a living child at forty-one weeks. Nor- 
mal pnerperium occurred. 

Fourth Pregnancy . — Central placenta previa and cesarean section at thirty- 
four weeks, Sept. S, 1937. Blood pressure range 86/62 to 125/65. No protein- 
uria; no edema ; total weight gain, five pounds. Baby suindved, and the mother’s 
convalescence was smooth. 


Follow-up, Nonpregnani . — In April, 1940, her blood pressiu’e was 122/76; 
urea clearance was normal; heart was not enlarged; eyegrounds were normal. 

Fifth Pregnancy . — Patient came into the clinic Aug. 19, 1940, with an 
amenorrhea of fourteen weeks, and complaining of a l)rownish vaginal discharge, 
nausea and vomiting of six Aveeks’ duration, and a weight loss of IS pounds. The 
uterus wms unusually soft, the size of a four and one-half months’ pregnancy. 
No fetal heart, movement, or parts could be made out. Friedinan tests Avere 
positiAm in urine dilutions as high as 1 to 9,000, and in spinal fluid diluted 1 to 
200. The blood pressure A\ms normal, and there Avas no proteinuria or edema; 
red blood count Avas 3,900,000, and basal metabolic rale, plus 44 per cent. 

In the .second AA^eek of hospitalization, the patient gained 5 pounds;, edema 
appeared ; the blood pressure mounted to 170/110, and later to 206/140. Pro- 
teinuria appeared and rapidly inerea.sed to as much as 30 Gm, per liter. The 
Iflood uric acid rose steadily from 4.2, and ultimately reached 8.5 mg. per 100 ml. 
On the nineteenth liospital day, she had five eclamptic conAurlsions. When these 
had been controlled, a bag AAms inserted to induce labor, and about fifty hours 
later a lai'ge hydatidiform mole Avas expelled. Remnants of the mole Avere re- 
moved digitally. Blood culture taken at the time of an inti'apartum dull 
shcAAmd anaerobic streptococci. In the first four days of the puerperium, the pa- 
tient ran a- septic course, and received multiple small transfirhons. Thereafter, 
the convalescence Avas smooth. The Friedman test Avas positive in half strength 
on the eighth day, in full strength on the fifteenth day, and negative on the 
tAventy-second day. 


Five Aveeks after the delivery of the mole, the patient Imgan to haAm inter- 
mittent pain in the left loAver quadrant, at first AAdtli slight vaginal bleeding and 
passage of clots, and then AAuth profuse hemorrhage. She Avas readmitted m 
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After further transfusions, complete hy.s1erectom.y and bilatei’al salpingo- 
oophorectomy AA^ere done. The uterus Avas lAvice the nonnal size; the left ovap 
AA'as replaced by a cyst- Aveighing ISO Gm. ; the right ovary Avas smooth, cystic, 
and completely degeneraied. The uterus .shoAved a single nodnle of chorion- 
epithelioma. Recovery aa^is iineA'entful. ^ 

At folloAA^-up ten. months later, the patient Avas in good liealtli. Tlie blood 
nressure Avas 118/70; no proteinuria Avas present; the ui-ea clearance Avas b 
nercenl She, together aauIIi her entire family, was killed in an automobile 
accident the day after leaAdng the hospital. 



HYDATIDIFORM MOLE, WITH SPECIAL REFERENCE TO 
RECURRENCE AND ASSOCIATED ECLAMPSIA 

Leon C. Chesley, Ph.D., S.A. CosGRO^^^;, M.D., F.A.C.S., and 
John Preece, M.D,, Jersey City, N. J. 

(From the Mo.rgaret Rugue Mafciinly Eospiial) 

W E HAVE encountered in our clinic an nnusual case of reciuTeut hydatidi- 
foiin mole complicated eaeli time bj’’ severe toxemia, which has stimulated 
us to analyze all of our “mole” eases and to review certain aspects of the liter- 
ature. In the present paper, we shall give : 

1. A case report — hj’-datidiform mole wth severe pre-eclampsia, followed 
by three normal pregnancies, and then another mole with eclampsia and a 
subsequent eliorionepithelioma, despite negative Friedman tests. 

2. A reyiew of tlie literature on recurrent hydatidifoim mole. 

3. A review of tlie literature on eclampsia associated with hydatidiform 
mole. 

4. An analysis of 57 consecutive cases of hydatidiform mole, vdth follow-up 
studies on all. 

■ Case Report 

First Pregnancy. — B. B., history No. 3409, aged 22 years, gravida i, para 0, 
came into the clinic on Feb. 23, 1932, in the third month of preguancy. She 
complained of marked edema of the extremities of two Aveelis’ duration. She 
had dyspnea on slight exertion, hemoptysis, and vaginal spotting. Her weight 
was 117 pounds; blood pressure, 180/130, -'4 plus proteinuria; 'svith marked 
edema to the hips and of the arms. The abdomen was flat, and the fundus was 
11 cm. above the sjunphysis. She Avas admitted to the hospital at once, and 
during the next six Aveeks maintained the hypertension and proteinuria. The 
edema became generalized and then cleared up under dehydration therapy, Avith 
a weight loss of 18 pounds. A transfusion Avas given because of anemia (red 
cell count of 3,060,000). On x-ray examination, the heart appeared to be gen- 
erally enlarged. The optic fundi shoAved Avhite patches and silvery arteries. 
The urinary specific graAdty varied from 1.003 to 1.016; numerous hyalin and 
finely granular casts AA’^ere a constant finding. The tAVO-hour excretion of phenol- 
suUonphthalein Avas 40 per cent, AAdth none appearing by the end of the first 
thirty minutes. The blood nonprotein nitrogen and lu’ic acid were normal at all 
times. After six Aveeks in the hospital, she spontaneously expelled a hydatidi- 
form mole, folloAving Avhich the uterus Avas digitally curetted. 

After expulsion of the mole, the blood pressure dropped, although it re- 
mained at 140/90 to 100 for several AA'^eeks before falling to normal levels. The 
proteinuria cleared up rapidly, but reappeared sporadically during the next 
three montlis. The uterus involuted sloAAdy, and Avas still slightly enlarged 
three and one-lialf months later. The left ovaiy; AAdiich had been enlarged, re- 
gressed AAuth equal sloAAmess. • 

The Friedman test Avas iiegatiA'^e two Aveeks after extrusion of the mole, but 
became positiA^e three months later. Because of tAA’^o positive tests, in the absence 
of probability of pregnancy, a diagnostic curettage Avas done. The pathologist’s 
report on the enrettings AA^as “chronic endometritis.” RecoA’^eiy AA^as smooth. 

.in 
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Nine women having three moles are recorded by Sleinberger,^^ Haase/® 
Depaul,® Warman/^ Bnzzoni/ Haas/® Morosi/' Thomas/® and Jeffreys and 
GraffagninoJ® 

Three case reports have been published descrilhng four moles in the same 
patient: Osborn/® Fritsch/® and DigonnetJ® 

Lemaire^- described a ease having six moles, Miiggia®® one "witli seveti (third 
complicated by eclampsia), Mack and Gatherwood-^ one Avitli ten, and Essen- 
MoUer one with eighteen moles. (These cases vdth the higher numbers are based 
upon the histories elicited from the patients.) Krieger"^ reported a case in 
which three consecutive pregnancies terminated in stillbirths accompanied by 
progressively decreasing degrees of partial molar degeneration. 

In the cases cited above, the hydatidiform moles occurred in successive 
pregnancies, or were separated by early aliortions. The interspersion of normal 
pregnancies between moles seems to be unusual. Harkin^^ described a case in 
which the first and third pregnancies were molar, while the second went nor- 
mally to term. Kohn’s^® ease had two normal pregnancies, a mole, then eight 
normal pregnancies, and finally a fatal mole. Rosenthal®® reported a case hav- 
ing 11 normal pregnancies, a mole, two normal pregnancies, and again a mole. 
Bazan^ reports a case in which the first three pregnancies were normal, the fourth 
and fifth molar, the sixth and seventh normal, and the eighth again molar. 
Bottiroli’s* case is very similar: four normal pregnancies, fifth and sixth 
molar, seventh normal, and eighth again molar. 

There are three cases cited which we have been unable to see. Lemaire®® 
credits to Virchow a patient having two moles. Esscn-j\I611er“ refers to Hermont 
as having a patient -with six consecutive moles. Madame Boivin® refers to a 
case of Bonus in whom three consecutive moles may have occurred within a 
period of a few months. 


We are eliminating a group of possilile cases, for the reasons given in each 
instance. Findley^® referred to a ease of Lonnberg and jMaiihheuner®® as having 
a mole folloAved by a normal pregnancy and then another mole. (We believe 
that we have found the ease. Findle3’'’s reference is to “Lonnberg and 
Mannsheimer, ” and the place of publication given was erroneous.) ■ The patient 
did have a mole in her first pregnancy, and the second pregnancy was normal. 
Chorionepithelioma was found four weeks after the normal pregnancy. The 
writers suggested the possibility of an unrecognized mole a.ssociated vith the 
chorionepithelioma. Since they, who managed the case, did not recognize a 
recurrent mole, we shall not. Both Bssen-MoUer^’^ and Lemaire®® (both of Avhose 
reviews of the literature have been extensively transcribed, translated, and 
transmuted by many later ^vliters) wrote that Mayer had a case "svith 11 con- 
. secutive premature deliveries. ^ Each baby was well formed, and accompanied 
by a mole. IMajer®® (variously called Maier, Meier-, Major, Mayer and Meyer 
in different citations) did describe such a case, but m-ites “. . . und die sieh 
als gewohnliche, 12 Loth schwere Fleischmole darstellte.” It is not stated that 
the Fleiselunolen, only the last of which Majer saw, had lurdergone hydatidiform 
degeneration. Our inclination is to throw out this case, which has been cited 
in 'literally dozens of secondhand reviews of the literature. Lemaire®® cites O. 
j^isby as having a ease with three moles in three years; Essen-j\Ioller” say.s that 
■ Osborn Ashley described three moles in three years. These two citations alrao.st 
eei-tainly should be to G. Ashby Osborn,®® who described such a ease in 1864, ana 
in 1865 reported the foui-th mole in the same patient.®® Lemaire®® writes, 
“Haase Warman et Block, Krieger, Virchow et Williamson” described cases 
having two moles (how many ease reports here? two? six? any mtermediat 
number?) Compare these names vnth some of those cited above. Wid 
“Haase Warman et Block” loolts like a single paper by three authoi-s, Bloe/i 
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111 recapitulation, the patient ha d a hydatid ifonn mole in her first preg- 
nancy. This mole was accomiianiccT by severe pre-eclampsia. Three months 
hiter, the Friedman test became rcjiealedly positive, after having been neg- 
ative. No reason was ever found for this. She then had three pregnancies 
withpnt_iaale-ajMl without toxemia. Two of these were characterized by anom- 
aloir^placentation. Tho fifth pregnancy was again molar, and with this mole she 
had eclampsia. Five iveeks after t.Jie mote was exjielled she developed signs 
of chorionepithelioma, ivliieh diagnosis was confirmed. The Friedman test 
Avas negative at three weeks, and only Avcakly positive at five weeks, despite 
the presence of the neoplasm. Cystic ovaries occurred ivith both of the 
moles. The patient was followed in all of her pregnancies, betAveen pregnancies, 
and until her accidental death. 

Re\dew of the Literature 

B.ecurrence of Jlydatidif orm. Mole. — There seems to be no estimate in the 
literature as to the frequenej^ of recurrence of mole. Several series of 50 to 100 
or more cases liaA^e been published, AAoth no instance of recurrence in these con- 
secutNe cases. Mathieu-® analyzed a series of 127 cases pooled by the Pacific 
Coast Obstetrical and GATiecological Society over a five-year period. One of 
these patients gave a history of liaA'ing had an earlier mole. There AA^ere 16 
patients liaAnng subsequent pregnancies, and one of these had simultaneously 
another mole and chorionepitlielioma. It is not clear Avhether one patient is in- 
voked tAvice ill this account, or AAdiether there Avere Iavo patients having repeated 
moles. HolmaiP® siuweyed the cases'-of the folloA\dng five years. By coincidence, 
there Avere agan 127 patients, of AAdiom one gave a history of an earlier mole. 
Brews® revieAved the 100 eases of hydatidiform mole occurring in a 33-year 
period at the London Hospital. Only one of these gave a histoiy of previous 
mole, and none had a subsequent mole. Jeffreys and Graffagnino,^® in a series 
of 28 cases, saAV one patient avIio had tAA’-o moles, and one aaJio had three. In the 
13-year experience of the Mai’garet Hague Maternity Hospital, there have been 
57 cases of mole, Avith only one recurrence (case report). None of the 56 pa- 
tients' gave a histor}' of having had an earlier mole elseAvhere. 

Essen-Moller,^^ in 1912, revieiA^ed the literature and foimd 10 case reports 
of recurrent mole, to Avhich he added -tAVO cases of his OAvn. Since there seems 
ft to be no more extensive revieAV than his, Ave ha.A''e made a rather thorough search 
for case reports of repeated mole. Our procedure aams to look through the Index 
Medieus from 1879 to date, the Index Catalogue of the Surgeon General’. h Li- 
brary from 1880 to date, and the BericMe uher die gesaonte Gyndkologie und 
Geh^irtshilfe from 1924 to date. Also, Ave looked through the general indices of 
many journals, especially the Geimian. We then gained access to the papers 
Avith titles suggesting that the subject matter might be concerned Avith molar 
pregnancy in. relation to (a) recurrence, (b) toxemia, and (c) analyses of large 
series of eases. Also, aa^c haA'^e consulted publications cited in the bibliographies 
of papers germane to our subject, AAdienever they could be found. 

We shall first cite chronologically the papers Avhich Ave liave actually seen; 
to these, may be added three Avhich AA’^ere not found. Still other references Avill 
be discussed and rejected. 

Seventeen (or 18) AA^omen ha\dng ttvo moles have been reported by van 
Deurs,® Bloch, ^ Puech®^ (two cases), A’^on Winckeh*® (not four moles as stated 
by Essen-Moller — the author Avrites that the first and third pregnancies ter- 
minated as blood moles, Avhile the second and fourth AA’'ere hydatidiform moles), 
Williamson,®® Findley,^® E&sen-Moller,^^ Muggia,®® Cipriani" (doubtful case), 
Guiroy,’^ Pascale®^ (first mole complicated by eclampsia), Mathicu®® (one or tAvo 
cases?), BreAA’’s,® Sureau,®® Holman,’® and Jeffreys and Graffagnino.’® 
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Table I. Gases of Probable or Alleged Eclampsia Occurring in Conjunction With 

Hydatidiporji Mole 


AUTHOR 

year 

LOCALITY 

MONTHS 

PREG- 

NANT 

FETUS 

AGE 

PARITY 

PREVIOUS- 

ABORTION 

Maliclic(;q62 

186G 

Mont-de- 

4 1o 5 

0 

24 

Mult ip. 

0 



Mar.san 






MeyeG3 

ISG9 

Halle 

4 

Yes 

34 

Priinip. 

Ye.s 

Parmentei’i^ 

1870 

MicMgan 

? 

0 

53 

jMultip 

? 


1882 

Connoeticut 

4 

0 

Q 

1 

? 

Pulac-sT 

1884 

Paris 

5 

0 

37 

Priniip. 

0 

Cliaclwick‘>‘* 

1890 

Bo.ston 

4 

0 

25 

Primip. 

0 


1897 

.Tcna 

5 

Yes 

22 

Priniip. 

0 

PaineriBo 

1904 

Yercclli 

3 

? 

1 

Multi]). 

0 

HitschmaBn-'’'’. 

1904 

Yienna 

.5 

0 

18 

Alultip. 

6 

Rossi-DoriaBi 

1906 

Rome 

4 

1 

30 

Multip. 


Rossi-Doriao" 

1906 

Rome 

3 to 4 

0 

K 

21 

Primip. 

(i 

KroemerBO 

1907 

? 

4 1o 5 , 

? 

30 

Aliiltip. 

0 

Pi east'* B 

1908 

Breslau 

4 to 5 

Yes 

32 

Q 

(J 

GrossBi 

1909 

Prague 

5 

Yes 

22 

Multip. 

0 

Brauser^a 

1910 

Muni ell 

5 

0 

34 

Multip. 

0 

Ritzenfrey^o 

1911 

Giessen 

6 

0 

22 

Primip. 

0 

Yinelierg^a 

1911 

New York 

6 

0 

25 

Primip. 

0 

Yineberg"2 

1911 

New York 

4 

0 

IS 

Primip. 

1 1?) 

.TonasBS 

1914 

Greifeswald 

7 

Yes 

? 

? 

? 

Albeck-io 

1914 

Denmark 

? 

? 

30 

Multip. 

9 

Westermarkis 

1919 

Stockholm 

6 

0 

25 

Multip. 

0 

Muggia 28 

1920 

Milan 

3 

Q 

23 

Primip. 

2 moles 

Guggisberg32 

1922 

Berne 

4 

0 

? 

Primip. 

0 

Hinselinann and Nottc- 

1922 

Bonn 

6 

0 

42 

Multip. 

0 

kovenoB 







. 

Hinselmann and Nette- 

1922 

Bonn 

4 

? 

? 

? 

? 

kovenBB 








HerringBS 

1924 

Pingtu 

4 to 5 

Yes 

35 

Multip. 

0 

LahmBi 

1924 

Dresden 

3 

Yes 

9 

1 

? 

? 

Frey^B 

1924 

Aarau 

5 to 6 

0 

29 

Primip. 

0 

Sarry and BogdanBS 

192.5 

Roumania 

3 

0 

27 

Multip. 

fl 

Broulia^s 

1927 

Liege 

0 

n 

49 

Multip. 

? 

Wigger'-i 

1928 

Konigsberg 

5 

? 

29 

Multip. 

0 

GarciaBo 

1929 

Chile 

? 

0 

? 

Multip. 

0 

Pascale-Bi 

1934 

Benevento 

4 

0 

34 

Multip. 

0 

.TimenezB" 

1935 

Spain 

4 

0 

27 

? 


de SnoQii 

1937 

Rotterdam 

? 

? 

16 

Primip. 

0 

Own ca.'se 

1946 

Jersey City 

4 to 5 

0 

30 

Multip. 

1 mole 


Analysis of 57 Cases of Hydatidiform Mole 

From the opening of The Margaret Hague Maternity Hospital, Oct. 16, 
1931, until Dec. 31, 1944, there have been 75,238 deliveries and 57 eases of 
hydatidiform mole. This gives an incidence of 0.07 per cent, or one in 1,321- 
The usual incidence is considered to he somewhat lower — about 1 to 2,000. Oiu 
incidence in private patients was 1.7 times that in tlie ward cases. The distrilm- 
tion hj^ age and parity roughly paralleled the distrilmtion of deliveries by age 
and parity. Five of the moles occurred in primigi’avidas of less than 20 yeai'S 
of age, and 25 were seen in primigravidas older than 20 years. Of the 27 
multigraridas, 26 per cent had had previous abortions (none of these loiew o 
having had an earlier mole) . 

In 12 cases (21 per cent) the diagnosis of liydatidiform mole was suggested 
before the extrusion or removal of vesicles. Cystic ovaries were diagnosed m 
four eases. A fetus was present in four cases: two of these were twin preg- 









CFIESLEY ET AL. : HYDATIDIEORM MOLE 


315 


did describe a case with two moles. Haase/“ Haas,l“ and Wai'man®^ have each 
reported eases with three (not two) moles. Essen-]\Iollert^ attributes to 
“Hasse” a ease having two moles, and Bazairt credits “Hanse” with such a 
case. The misspelling of a name by one letter is a mere peccadillo as the bibli- 
ographies of these case reports go. Since we have cited the cases of Krieger,®^ 
and of Williamson,^® as well as the three just mentioned, we believe that tlie 
only case from this welter which we do not have is that of Virchow. S'luggia^® 
mentions a ca.se of “Karkin” (reference merely to “Da Naccioli”) which fits 
in all details mth the case of Harkin.^^ 

In summaiy, then, we have found descrii^tions of 39 or 40 women having 
recurrent moles. In addition to these, we have seen citations to two cases, and 
possiblj’- more. Of these 41 or- 42 women, only five had nonnal pregnancies be- 
tween moles. To this list, we add our own patient who had a mole in her first 
pregnancy, then three normal pregnancies folloAved by a recurrent mole in her 
fifth pregnancy. 

Eclampsia in Molar Pregnancy . — ^We have found in the literature 35 cases 
of probable or alleged eclampsia occurring in association vdth hydatidiform 
mole, or with partial hydatidiform degeneration of the placenta. These are 
summarized in Table T. There are more papers than cases; thus one of the 
cases described by Hinselmann and Nettekoven^® was earlier reported both 
by Schafer®” and by Knopp.®” The ease often credited to Olshausen®'* was de- 
scribed 22 years previouslj^ by Mejn.®” Chadwick ’s^^ case was later mentioned 
ly Craigin,"*® to whom it was credited by Es.sen-]\Ioller.^^ Another duplication 
is in the case described by Falk'*® and by Hillman.®'* 

Hinselmann and Nettekoven®® mention cases of Doderlein and Rosinski, but 
give no reference to the original reports. We have not fomid these, but from 
Hinselmann ’s remarks, Doderlein ’s case seems to cheek in all details ^vith the 
ease described by BrauseiV® from Doderlein ’s clinic. We have no lead at all to 
Rosinski ’s ease, unless it is the remarkable one in which eclampsia occurred with 
a missed abortion (no hydatidifoian degeneration here, however).'^® 

Westermark’s"® case, described as eclampsia, is open to serious question, 
since the patient had no proteinuria and the convulsions did not occur until 
eight and one-half weeks after the evacuation of the uterus. Raineri ’s®® case had 
con\ailsions and died ten days after a spontaneous abortion, but he found molar 
tissue post mortem, which would make this case acceptable. Dulae’s^’^ patient 
had convulsions two and one-half weeks after the passage of a mole; however, 
she had continued to pass vesicles for a few days afterward, and had an of- 
fensive vaginal discharge until, the day of comafision. Dienst V® patient had 
no actual convulsion, but was comatose for three days, and had t'witchings and 
marked proteinuiaa. Dienst’s diagnosis was, regretfully, “Eklampsie ohne 
Anfall.” Garcia’s®” case had no convulsion, but postmortem examination estab- 
lished the presence of eclamptic changes in the liver and Iddneys. 

Only partial molar degeneration was present in the cases of Meye,®® Falk,'*® 
DieiLst,*® Gross,®* Jonas,®® and Wigger.’* In 19 cases in Table . I, the definite 
statement is made that no fetus was present. A fetus was said to occur in seven, 
and in 10 no explicit statement is made, but one gets the impression that there 
was no fetus. 

Five of the 36 cases died, a mortality of 14 per cent. This seems low wlien 
^one considers the mortality rate for mole alone, or for eclampsia alone during 
the times when most of these eases occurred. 

The ratio of primiparas to multiparas is 2 to 3. ' Tliis is distinctly at vari- 
ance with the ratio noted in any considerable series of eelamptics, where primip- 
aras outnumber multiparas almost to 3 to 1. 
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2. Persistence of positive Friedman test. After delivery of the mole, the 
Friedman test, in about half of the series, became negative as follows : five in the 
first week, four in the second week, nine in the third week (one of these de- 
developcd cliorionepithelioma— ease report), five in the fourth iveek, three in tlie 
fifth week, and three between the sixth and ninth weeks. 

Of the tests remaining- positive post partiim, two oecuiTed in patients wit!) 
cliorionepithelioma. The test was persistently positive for months in two other 
cases. One of these went to a private physician after two months, and we did 
not see her again for twelve years. In the other case, the Friedman test was posi- 
tive in urine diluted 1 to 50 as late as four months post partum; at five months it 
was weakly positive in undiluted urine, and became negative seven and one-half 
months after the mole had been removed at h 5 ^sterotomy. Hamburger,^® in a 
follow-up rtudy of 72 eases of hj’-datidiform mole, found that 9 per cent were 
still excreting gonadotropin three montlis after evacuation of the uterus. All 
tests were negative at six months post partum. 

Chorion cinthelioma . — Three patients had cliorionepithelioma. These are 
the only cases which have been seen in our service, and all followed hydatidiform 
mole. ' All were hysterectomized and all surrived. One of the three had a 
misleading Fiuedman test (case report). This patient died accidentally about 
ten months after hysterectomy. The other two patients are alive and well at 
nine and one-half and eleven years after operation. 

Follow-Up 

Every patient was followed up for at least one year, and the average length 
of follow-up is over six years. Three patients have died. One death was ac- 
cidental (case report), one of myocardial failure seven and one-half years post 
partum, and the third was an eclamptic death, oecuriing in the next pregnancy 
(in another hospital), two and one-half years after the mole. Of the 53 sur- 
viving women, all but two have been interviewed during 1945. 

The only untoward postmolar incident occurred in a private patient who 
did not return to her physician after discharge from the hospital. About five 
months after discharge, she had a severe hemorrhage and passed a hydatidiform 
mole the size of a football. She was curetted in another hospital, and referred 
to Dr. Schumann, in Philadelphia. At hysterotomy, he found no molar rem- 
nants. In our hands, she had had a second curettage when bleeding persisted 
after the initial operation; At follow-up, seven years later, she stated that she 
liad had a nomal menstrual period after leaving the hospital. Possibly she 
had a second molar pregnancy. 

Siibsequent Pregn-ancies. — Thirty-nine of the patients have had 66 (or 6t i) 
pregnancies subsequent to their moles. One patient had a second mole (ease 
report), and another, just alluded to, may have had. There was one tubal 
nancy, and there were six spontaneous abortions. In the case of the fatal 
eclampsia, mentioned above, the baby was stillborn. Thus, in 66 pregnancies 
57, or 87 per cent, eventuated in live births. 

Of the nine eases -with mole and toxemia, ’two did not become pregnant 
ao-ain. There were 13 later pregnancies in the other seven. Three of tlie.s-e 
sav'en had fonr toxemias, one of which was fatal eclampsia, and another a severe 

eclampsia (case report). , , f ihn 

3Ienstrual Data . — Two patients rvere hysterectomized at the time or 
mole, and three others shortly thereafter, because of cliorionepithelioma. Later 
hvsterectomy was done for fibroids in two more patients. 

' We could find no characteristic dirturbanees in the menstraal histories, 
either before or after the molar pregnancies. In one patient, a previously normal 
cvcle was completely suppressed for three years following the mole, but spon- 
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nancies, and the other two were true abortions ndtli molar degeneration of the 
placenta. There were no maternal deaths. 

Signs and Synqdoms. — 1. Bleeding occurred in 96.6 per cent — all but two 
cases. 

2. Secondary anemia, as manifested by red blood cell counts of less than 
4,000,000, Avas observed in 19 patients. Blood transfusions were given in 14 
cases. 

3. The uterus was larger than to be expected from the period of amenor- 
rhea in 33.3 per cent of cases. It was almost as frequenth^ too small, and some- 
times of the expected size. 

4. Pre-eclampsia occurred in eight cases, and eclaniijsia in one, giving a tox- 
emia incidence of 15.8 per cent. Bj’- pre-eclampsia, we mean blood pressure 
greater than 140/90 and proteinuria. Marked proteinuria (3 and 4 plus) oc- 
curred in another three patients whose blood pressures were less than 140/90. 

5. Weight loss Avas noted in .six cases. It probabty occurred in others, 
but onlj’- a few charts carried any notation of the Aveiglit changes. 

6. Friedman te.sts Avere done before evacuation of the uterus in only 11 
instances. All AA’^ere positive. Of these, three Avei’e done only Avith the usual 
quantity of undiluted urine. The other eight Avere done in dilution, and all 
AA'ere positive Awth less than 0.1 ml. of urine. The highest dilution giving a 
positwe reaction Avas 1 to 9,000, AAdiile the same urine diluted 1 to 10,000 was 
negative. Usually the liminal concentration of gonadotropic hormone Avas not 
determined. 

Toxemia in Molar Pregnancy. — The association of pre-eclampsia Avitli hy- 
datidiform mole is so frequent and so Avell knoAAui that Hitschmann,"® in liis 
monograph on mole, included early pre-eclampsia as one of the diagnostic cri- 
teria. The incidence of toxemia has been Amriously set at from less than 10 to 
more than 40 per cent. Hitsehm aim’s reAucAV indicates about 30 per cent as 
a fair aA^’erage. 

Page"' diAuded his cases into tAvo groups, Avhich he called “early stage” and 
“late stage.” In 16 patients of less than foiu’ months’ amenorrhea, or^Arith 
the trunor beloAV the level of the umbilicus, none had toxemia. In 14 patients 
Arith more than -four months’ amenonhea, or with the tumor aboA’-e the IcA’^el of 
the umbilicus, 10, or 71 per cent, had toxemia. In our series, 25 patients are 
classifiable as “early stage”; none of the.se had toxemia, although Iavo had pro-, 
teinuria AAdthout hjqDeriension. In the 32 patients in the “late stage,” there 
occurred nine eases of toxemia and 1 ease of proteinuria Avithout hypertension. 

As for the degree, of toxemia, eclampsia occurred in one patient ; the same 
patient had sevei’e pre-eelamp,sia AAuth her first mole (case report). The other 
seven toxemias Avere classifiable as “mild pre-eclampsia” by the erjtei-ia of the 
American Connnittee on Maternal Welfare (ignoring the time of onset). 

Labor and Delivery. — ^Labor Avas of spontaneous onset in 33 patients (58 
per cent) ; it Avas induced by bag or bougie in fiA’^e, and there Avas no labor in 19 
(33 per cent). Delivery of the mole was spontaneous in 34 cases (60 per cent), 
21 of Avhom had a curettage after extrusion of the mole. In 13, the mole Avas 
removed by curettage alone. Pour moles Avere removed manually, four bj'' ab- 
dominal hysterotomy, one by abdominal hysterectomy, and one bj^ sponge stick. 

Puerperium. — 1. Febrile morbidity. Six cases, or 10% per cent, had febrile 
morbidity. Of the 19 patients haAung no labor, none Avas morbid. Ph'^e of the 
33 haAung spontaneous labor Avere morbid, as Avas one of the cases induced b,y 
bag (ease report). AU .six of the febi-ile patients A\’-ere deliA’^ered .spontaneously, 
four of them haAoiig had a subsequent curettage. 
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taneously reverted to normal at the end of tliat time. Onlj^ one patient gave a 

history of menstrual irregularity, and that antedated the mole. Seven patients 

think that their periods are shorter or scantier than before the mole, and six 

think the reverse. All of the rest have noted no deviation from normal, and no 

change since their moles. , 

/ 

Summary 

A case is reported in which the first pregnancy gave rise to a hydatidiform 
mole accompanied l)y severe toxemia. Tliis was followed by three normal preg- 
nancies with no sign of toxemia, altliongli anomalous placentation occurred in 
two. The fifth pregnancy was again a hydatidifonn mole, accompanied bj" 
eclampsia, and followed by eliorionepithelioma. Tlie Friedman tests were mis- 
leading in this ease. 

A review of the literature liad revealed descriptions of about 40 cases of 
recurrent hydatidiform mole. Only five of these women liad normal preg- 
nancies occurring between moles. 

We have found 35 cases of probable or alleged eclampsia in conjunction 
with hydatidiform mole. 

In over 75,000 deliveries at The Margaret Hague Maternity Hospital, there 
have been 57 cases of hydatidifoim mole (through 1944), giving an incidence of 
1 to 1,321. 

Three of these moles were followed by ehorionepithelioma. 

There were no maternal deaths. 

The 57 cases of hydatidiform mole are briefly analyzed. 

All patients have been followed up for at least a year. 

There have been 66 pregnancies subsequent to these moles, with 87 per cent 
eventuating in live births. 
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Table I. Pain 


TYPE OP PAIN ^ 

NUMBEPv OP 

PATIENT.S 

PER CENT 

. Sharp, intermittent 

4.3 

46.00 ' 

Intermittent eramps 

26 

28.00 

Stabbing pain Avitli fainting 

13 

14.00 

Pain in the shoulder 

. ■ . 10 

11.00 

Dull ache 

9 

10.00 

Labor pain 

1 

1.00 

Sudden pain on defecation 

2 

2.00 


(45 per cent) denied any amenorrhea, but upon careful analysis of the history 
of these patients, it was noted that frequently the' menses had been scant or 
irregular. Sixty-four cases (71 per cent) complained of scanty bleeding; 10 
eases (11 per cent) had continuous slight bleeding; three cases (4 per cent) had 
profuse bleeding; 13 patients (14 per cent) denied vaginal bleeding. 

Gastrointestinal Disturbance. — Sjnnptoms of gastrointestinal disturbance, , 
which were present in 36 eases (40 per cent), consisted mainly of nausea and 
vomiting, for the ma.ior part induced bj’^ the abdominal pain. Diarrhea was 
noted in two cases (2.20 per cent) . 

Abdominul Examination. — Abdominal tenderness on palpation was noted in 
74 cases (82 per cent); abdominal distention was recorded in five eases (8 per 
cent) ; rigidity and rebound tenderness was noted in 15 eases (16 per cent). 

Pelvic Examination.' — ^Pelvic examination was recorded in only 64 cases 
(71 per cent). Pain on motion of the cervix was present in 58 cases (90 per 
cent) ; adnexal mass was noted in 35 cases (55 per cent) ; a boggy mass in the 
post cul-de-sac was noted in 32 cases (50 per cent). 

Hematology. — The leucocyte count was performed in 82 cases (90 per cent) 
on admission. Twenty-eight eases (34 per cent) had a leucocrfe count of 15,000 
or over. The highest leucocyte count recorded was 36,000. Those patients Avitli 
active intraperitoneal hemorrhage usually had a high leucocyte count. Errfhro- 
cyle count was performed in 80 cases (88 per cent) on admission. Porty-six 
cases (58 per cent) had an erjdhrocyte count below 3.5 million on admission. 
The hemoglobin averaged 65 per cent in 80 cases. 

Friedman Test and Sedimentation Rate. — Friedman tests wore performed 
in eight cases. Seven were positive and one was negative. In the latter, clinical 
evidence indicated that we were dealing Avith an old ectopic pregnancy. Sedi- 
mentation rate was carried out in seven cases. Three patients ivith active intra- 
peritoneal hemorrhage had a sedimentation rate over 50 mm. per hour. 

Hemoperitoneum. — Free blood in the peritoneal cavity ivas present in 68 
cases (75 per cent). The amount of blood present in the peritoneal cainty was 
not recorded in the majority of the cases. 

Type and Location of the Extrauterinc Pregnancy . — ^All of the extrautennc 
pregnancies were of the tubal variety except one, Avhich Avas an alidomiiial gesta- 
tion of six months’ duration, the placenta of Avhieh Avas attached to the meso- 
colon. Fifty-five cases (61 per cent) of the tubal pregnancies Avere located m 
the right tube ; 34 cases (39 per cent) in the left tube. 

Anatomic Findings. — Table II shoAA’s that 60 cases (65 per cent) of tn*^ 
tubal pregnancies were located in the ampulla; 15 cases (17 per cent), istnmic; 

1 ease U per cent), interstitial; 13 cases (15 per cent), location not reeordca. 
These figures are comparable to those reported by Langmaii.’’ In this .senes oi 
cases (56 per cent) had ruptured tubal pregnancies. 

Surgical Procedure.— Table III sIioavs the various .surgical procedures car- 
ried out in this series. 







EXTRAUTEEINE PREGNANCY 


Anthony H. Dindia, M.D., and Vincent J. Turcotte, jVI.D., Detroit, ]VIich. 
(From the Department of Obstetrics and Gynecology, St. Mary’s Hospital) 

T his study represents an analysis of 90 cases of extrauterine pregnancy, an 
incidence of 1.5 per cent of the total gynecologic admissions. The incidence 
recorded here is comparable to that recorded in studies by Grraftagimino^ and 
by Falk.” A survey of the literature of extrauterine pregnancy reveals that 
the majority of the published data was obtained from charitj’- hospitals. This 
analysis differs from previous studies piuneipallj’' in two respects. First, that 
the cases presented were as a rule under observation by their family physicians 
for varying periods of time before admission, and therefore usually entered 
the hospital before becoming an emergency. Second, this study may more 
accurately reflect the usual diagnostic problems, the errors, and the expected 
clinical course than that of the aforementioned reports, since these cases are 
those of a moderate-sized voluntary hospital and were cared for by a relatively 
large number of physicians. 


Analysis of Material 

Age . — Ages ranged from 19 to 43 yeai*s, the average being 30 years. Fifty- 
one eases (57 per cent) were between 25 and 34 years. These data correspond ‘ 
closely to those of Lisa^ and Schumann."* 

Race . — One patient was Negro, and the remaining 89 patients were white. 
In this hospital the ratio of Negro to white admissions is about 1 to 20. 

Parity . — The incidence in relation to parity reveals that the largest group, 
29 cases (32 per cent), occurred in patients with no previous pregnancies; 21 
cases (22 per cent) wth a history of one pregnancy; 16 cases (17 per cent) with 
two former pi’egnancies ; eight cases (9 per cent) Avere pregnant three times; 
nine eases (10 per cent) gave history of more than four pregnancies; and in 
seven cases (8 per cent), the history of previous pregnancies was not recorded. 

Surgical History . — A histoiy of previous abdominal operation was present 
in 19 patients (20 per cent) ; six cases (6.6 per cent) had had previous ectopic 
pregnane^’'. One patient had had a previous tubal pregnancy four months prior 
to her second admission. (Smith® reported an incidence of 3.6 per cent second 
ectopic, and WeiP reported a figure of 1 per cent) . 

Pain . — The one constant symptom was pain, Avhich Avas present in all of the 
90 cases.* The character of pain varied according to the pathologic findings. In 
the cases of ruptured tubal pregnancy, the pain AA^as usually sharp or stabbing. 
The tubal abortions Avere usually accompanied by sharp, intermittent pain, AA'^hile 
the unruptured tubal pregnancies Avere usually associated Avith dull ache. Table 
I shoAA’^s that the classical histoiy of stabbing pain and fainting AA’^as recorded in 
only 13 cases (14 per cent). Two eases complained of sudden pain on defecation. 

Menstrual Disturhance. — IMenstrual disturbance AA'as one of the most com- 
mon complaints, occurring in 84 eases (94 per cent). The disturbance AA^as 
usually a period of amenorrhea folloAA'ed by vaginal bleeding. Forty-one patients 

*In this series of patients, four presented more than one type of pain. 
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(12 per cent), and hystei-ectoniy in only one case (1.2 pei- cent). Johnson,'* 
however, rei)orted in his series that unilateral salpingectomy was performed 
in 89 cases (77 pei- cent), appendectomy in 34 eases (29 per cent), and hyster- 
ectomy in 11 cases (9 per cent). 

It is interesting to note that diagno.stic eolopotoniy Avas not used in this 
series. It is well known that this procedure is of value only in the presence 
of hemoperitoneum, and often a long, stormy convalescence follows, and this 
may he the reason why the family physician is I’eluctant in performing a 
diagnostic colopotomy. 

It is noteworthy that the mortality i-ate (2.2 per cent) reported here is 
considerably less than that reported by Ware’" (5.41 per cent), and that of 
Lisa" (4.3 pei' cent), Avhose reports represeiit the findings of charity ho.spitals. 

The lower mortality’’ rate of a'voluntaiy’- hospital may be due to several 
factors. Namely, the patients are admitted in better clinical conditions, and 
the family physician employs more conservative measures. 


Summary 

1. Ninety cases of extrauterine pregnancy have been encountered in a 
voluntary hospital with a mortality 7‘ate of 2.2 per cent, from Oct. 1, 1939, 
to Oct. 1, 1945. 

2. Symptoms of pain and some menstrual disturbance, usually amenorrhea 
folloAved by vaginal bleeding, were present in almost every case. 

3. Abdominal pelvic examination gave valuable information. 

4. In this series there were 89 tubal pi-egnancies and one abdominal preg- 
nancy. The site of the tubal implantation yas present most frequently in the 
ampullary portion, and least frequently in the interstitial. 


The authors rvish to express their indebtedness to Dr. Mark E. Maun, Associate Pro- 
fessor of Pathology at Wayne University, for his suggestions and invaluable aid in the 
preparation of this paper. 
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DINDIA AND TURCOTTJS : EXTRAUTERINE PREGNANCY 


Table II. Location op Euptured and Unruptured Tubal Pregnancy 


LOCATION 

NUMBER OF 

PATIENTS 

PER CENT 

Ampulla — abortion 

25 

27.00 

•Ampulla — ruptured 

22 

24.40 

Ampulla — not ruptured 

13 

14.40 

Isthmus — ruptured 

15 

17.00 

Ruptured location not recorded 

13 

14.40 

Interstitial — ruptured 

1 

1.00 


Table III. Structure.s Removed at Operation 


STRUCTURES REitOVED NUMBER OF PATIENTS 

Unilateral salpingectomy 57 

Bilateral salpingectomj' 6 

Salpingo-oophorectomy 8 

Salpingectomy and appendectomy , 7 

Salpingo-oophorectomy and appendectomy 4 

Bilateral oophorectomy, and salpingectomy 2 

Salpingectomy and curettage 3 

Bilateral salpingectomy and hysterectomy 1 

Salpingectomy, mj'omectomy, and plastic repairs of the tube 1 


Transfusion . — Transfusion was done in 36 cases (40 per cent), eight time.s 
preoperatively, and the remainder during or after the operation. All of the 
patients received whole blood. 

Preoperative Diagnosis . — Preoperative diagnosis was correct in 66 cases (73 
per cent). This figure of correct diagnoses is in keeping with those reported 
by Schauffler® and Johnson.® This figure does, not include conditions diagnosed 
as extrauterine pregnancy, which later proved to be incorrectly diagnosed. 
Incorrect diagnosis, under which extrauterine pregnancy was found at opera- 
tion, included eight cases of ovarian cyst; seven cases of appendicitis; six 
cases of pelvic iiiflainmatory disease ; two cases of leiomyoma ; and one incar- 
cerated uterus. 

Mortality. — ^In this series tAvo deaths occurred, a mortality rate of 2.2 per 
cent. One patient Avith a right ruptured interstitial pregnancy Avas in shock on 
admission, and expired fiAm hours after admission or one hour folloAving sur- 
gery. Unfortunately she Avas not transfused. The other patient expired ten 
hours after admission. Her condition Avas satisfactory both before and imme- 
diately folloAving surgery. An autopsy Avas not granted and Ave Avere unable 
to explain the cause of death. ^ 

Discussion 

In this survey as already noted, the eases presented Avere usually under 
observation by their family physicians prior to admission to the hospital; 
hence their clinical condition Avas better than those cases seen in charity hos- 
pitals. Only eight cases (9 per cent) Avei’e in shock on admission. Ware^® 
repox-ted in his series that 20 patients (22.2 per cent) Avere in shock on ad- 
mission, and 11 cases (12 per cent) had an erythrocyte count beloAv tAAm mil- 
lion. In this study only a single patient (1.2 per cent) had an erythrocyte 
count beloAV tAvo million. 

The physicians handling the cases reported here preferred conserAmtiAm 
measures Avith their priAmte iiatients. In this series of eases unilateral salping- 
ectomy Avas performed in 82 cases (92 per cent), appendectomy in 11 eases 
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80/70. Treatment for shock was instituted. The patient rallied briefly, hut 
soon the pulse and blood pressure Avere unobtainable. The clinical impression 
was “rapid internal liemorrhage;” “possible pulmonary thrombembolism. ” 

Posimoricni Examination . — The pathologic diagnosis was status following 
delivery induced by insertion of bougie in cervix; eclampsia; eclamptic lesions of 
the liver; subcapsular hemorrhage of anterior and superior surfaces of both 
hepatic lobes; rupture of capsule of superior surface of left lobe of liver; ma.ssive 
hemoperitdneum with blood clots over left lobe of liver; generalized pallor 
(anemia) ; hemorrhage of right rectus muscle; cerebral edema; regi’essive changes 
in tubular epithelium of Iddney with slight fatty clmnges in glomerular tufts; 
slight hypertrophy of loft ventricle ;• hyi)eremia and edema of lungs; edema of 
legs and I’ctroperitoneal tissue, corpus luteum of pregnancy in left ovary, lacta- 
tion hyperplasia of breasts, eosino]3bi]ic hyperplasia of anterior lobe of hypoph- 
ysis, fibrous adhesive pleurisj’’ of left side; cejwical cysts; subserous leiomyomas 
of corpus uteri. 



Fig. 1. — Undersurface of Ever showing eclamptic hemorrhages. 

Description of Liver i — The peritoneal cavity contained a large amount of 
bloody fluid. The liver projected beyond the costal margin. It weighed 2,800 
6m. The anterior surface of the right lobe showed a subcapsular hemorrhage 
19 by 15 centimeters. Its margins were 4 to 7.5 cm. from the superior edge ol 
the iobe; 0.9 to 3 cm. from the lateral edge; and 0.7 to 2 cm. from the inferior 
edge. The hemorrhage extended to involve the anterior and superior surface ol 
the left lobe. Here the hemorrhagic area measured 17 by 12 centimeters, tis 
margins were practically flush with the left lateral edge; and 3.1 cm. above the 
left inferior edge. In the superior surface of the left lobe of the liver the cap- 
sule was torn; there wms a denuded area 4 by 2.1 cm., over which lay blood 
clots. Tlie subcapsular hemorrhage measured 2,3 cm, in depth. The remaiinng 
suiiaccs of the liver and its parenchjuna was splotched with hemorrhages, I he 
parenchjuna was yellow in color. Lobular maiivings were _ not clearly seen, 
hlicroseopically the liver showed typical eclamptic lesions with recent subcap- 
sular hemorrhage and capsular impture. Eclamptic lesions were present m reJa- 
tion to the subcapsular hemon’liage. 



SPONTANEOUS RUPTURE OF THE LIVER IN ECLAMPSIA WITH 

FATAL HEMOPERITONEUM 

S. Sanes, M.T)., and Chester A. Kaahkski, M.D., Buffalo, N. Y. 

(From the Deparlmentu of Paihotoqy and Ohutelriai of the Edward ,7. Meyer Memorial 
Hospital and TIniversily of Jhtffalo Medical School) 

S pontaneous rupture of the liver is a rare lesion. Its occurrence in con- 
nection ■with pregnancy has been reported in only a few isolated cases. We 
present the clinical and postmortem finding’s in an eclamptic patient A\dth spon- 
taneous rupture of the liver and massive hemorrhage into the peritoneal cavity 
following- induced labor and deliveiy. 

Clinical History . — A 26-ycar-old Negro woman, para hi, gi’avida iv, was 
admitted to the Edward J. Meyer Memoidal Hospital Dec. 25, 1944, Avith con- 
vulsions. She died Dec. 27, 1944. 

The date of the last menstrual period could not he ascertained. The ex- 
pected date of delivery was some time in Pehmaiy, 1945. Prenatal care had 
consisted of one visit to a physician in October, 1944. 

For tAvo and a half horn’s before entry to the hospital, the patient had four 
convulsions, each of five minutes’ duration. Other complaints included blurring 
of vision Avith spots before the eyes, and sAA’elling of the anldes. • 

On examination, the patient AA'as a Avell-developed and obese Negro Avoman, 
acutely ill. The blood pressure AAms 200/145. The uterus Awas enlarged to the 
size of a seven months’ pregnancy. No fetal heart sounds Avere heard. There 
Avas dullness in both fianks. The ankles shoAA’^ed 4 plus edema. On rectal exam- 
ination, no presenting parts Avere palpated. The cerA^ix Avas long and firm; it 
Avas not dilated. 

Laboratory Data. — Urine: specific gravity 1,025; albumin 4 plus; sugaj- 0; 
sediment negative. Wassei’mann test AAms negative. 

Course. — ^During the first day in the hospital, the patient continued to have 
convulsions and emesis. She AA^as treated AAuth intraAmnous glucose and mag- 
nesium sulfate, morphine, and a salt-free diet. On Dec. 26, 1944, at 2:15 p.m. 
the patient Avas taken to the lying-in room. A sterile bougie AA^as inserted througli 
the cerAux. The Amgina was packed AAuth sterile gauze. The membranes ru])- 
tured toAvard the end of the procedure. Subsequently, the patient Avas given 
intranasal pitocin. Convulsions and emesis stopped. The blood lu’essure Avas 
205/130. 

On Dec. 27, 1944, at 3:05 a.m., the patient had one strong sustained con- 
traction and precipitated the A'^aginal pack, bougie, and a female infant Aveigli- 
ing 2 pounds, 2 ounces from a vertex presentation. The peruieum Avas intact. 
The secundines^^ Avere expressed completely AAdth the bab3q aa'Iio cried and 
breathed spontaneously.! 

FolloAving the precipitate delNeiy, the patient appeared droAVSAL Diai’rhea 
developed. The pulse rate and temperature rose. The blood pressure Avas 
195/145. The uterine fundus Avas firm. 

At 7 :00 P.M. the patient rapidty became pale and dj'^spneic. In a short time 
the abd omen Avas distended. A fluid waA^e Avas elicited. The blood pressure Avas 

*The placenta and cord weighed 300 Gm. The Insertion of the cord was marginal. Tiie 
placenta measured 13 by 15 cm. in length. It showed no infarcts. 

tThe infant lived about twenty-four hours. Its weight was 920 Gm. ; its length, 34 cm. 
At autopsy, the findings included prematurity, partial pulmonary atelectasis with aspir.ated 
material in alveoli, and petechial hemorrhages in cpicardium. 

.32;j 
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reasonable to assume that tlie eclamptic lesions could be the sole cause, other 
factors wbicb might have pi’ecipitated the extensive subcapsular hemorrhage and 
capsular rupture must be considered. These include convulsions, vomiting, and 
parturition. In all three, the intra-abdominal pressure rises. There are power- 
ful contractions of the abdominal muscles. In vomiting and parturition, par- 
ticularly, the diaphragm contracts and descends sharply and deeply. The liver 
is depressed and compressed. Flexion of the body during emesis and convulsions 
brings the liver into relation to the rigid costal margin and spine. An enlarged 
liver with damaged parenchyma is conceived to be less resistant to mechanical 
effects withstood by a nonnal organ. Of interest in our case was the limitation 
of the subcapsular hemorrhage to the anterior and superior surfaces of the liver, 
despite the fact that eclainjitic hemorrhages were abundant beneath the capsule, 
of all surfaces. Might this anterosuperior distribution of the subcapsular hemor- 
rhage suggest the influence of the precipitating factors under discussion, espe- 
cially in respect to contraction of abdominal muscles and diaphragm, and to 
rigidity of costal margin, and be related to their effects? 

If we accept the premise that comuilsions, vomiting, and parturition, could 
have precipitated subcapsular hemorrhage with capsular rupture in the eclamp- 
tic liver of this patient, the question arises whether we can evaluate how much 
of a part any of these factors played in helping to produce the subcapsular 
lesion. Certain clinical and pathologic data can be adduced in attempt to form 
an answer. Up to, and after the time convulsions and emesis stopped, the 
patient complained of no pain in her abdomen. The blood pressure remained 
high. It was following delivery vith a strong sustained contraction that the 
patient became drowsy. Then the pulse rate and temperature rose. Diarrhea 
developed. Sixteen hours later the patient rather rapidly went into collapse 
and died in a short time, so that the imprfession of the physician Avas “rapid 
internal hemorrhage.” Upon the time-relationships of the clinical data, it 
seems justifiable to speculate that the subcapsular hemonliage occurred more or 
less concomitantly with delivery, finally to be complicated by rupture of the 
capsule over the superior surface of the left lobe of the liver with excessive 
bleeding into the peritoneal caAuty. Microscopic examination of the, liver speaks 
for a recent subcapsular hemorrhage. 

Thus far Ave have assumed the subcapsular hemonhage and capsular nip- 
ture in our case to be spontaneous in origin, because no definite history of signm- 
cant external trauma to the abdomen Avas present. In all honesty it should he 
noted that movements and manipulations to Avhich an ordinary patient is suli- 
jected Avithout danger — e.g., transportation from one place to another, palpa- 
tion, and percussion during physical examination — might possibly prove sufficient 
to cause subcapsular hemorrhage and rupture of the liver in a patient^ AAolh an 
enlarged, tense, damaged oigan. The sldn and subcutaneous tissue of the ah- 
domen in our case shoAved no Ausible effects of trauma. The right rectus muscle 
revealed a hemorrhage AAdiich, on microscopic examination, proved to be a hemor- 
rhagic necrosis associated A\dth regresshm and inflammatoiy changes in the ves- 
sels, apparently of eclamptic origin. _ 

From the aAmilable literature, Ave liaAm abstracted five cases of presumahl.A 
spontaneous rupture of the liver in pregnancy Avith hemorrhage into the pei’^' 

toneal ea.Adty. , a. u.p 

Kolosoff (1914).^ A 39-year-oId primipara, had severe eclampsia. At i a- 
onset of anesthesia for a Amginal cesarean section, the patient collapsed. lu d’*; 
interest of the child, a classical section Avas carried out. The peritoneal 
shoAved exteirsive hemoi-rhage. A deeply asphyxiated infant AAutli secundincs 
AA'as extracted from the uterus. The source of the hemorrhage Avas a necrotic 
focus on the superior surface of the left lobe of the liver Avhich shoived typR'a 
eclamptic lesions. The operation was completed on the dead patient. 
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Fig. 3. — Cross section of liver showing subcapsular hemorrhage. 


Discussion 

On the basis of the obstetric and postmortem findings, our ease was one of 
eclampsia in the seventh month of pregnancy, vdth a rare fatal complication. 
The immediate cause of death w^as massive hemorrhage into the peritoneal cavitj’^ 
from rupture of the liver associated vdth subcapsular hemorrhage. 

Undoubtedly, the eclamptic lesions in the liver constituted the primaiy 
cause for the subcapsular hemorrhage and capsular rupture. Although it is 



UMBILICAL ACCESSORY LIVER 


Eknest Nora, M.D., and ClvUrb E. Carr, M.D., Chicago, III, 
(From the Franlc Guneo Hospital) 


H erniation of liver into the extraemhryonic, celomic cavity of the um- 
bilicus, with or without other portions of the viscera, is extremely rare, 
and only seven valid cases have been reported in the literature. 

In 1903, Sanderson^ saw a newborn baby twelve hours after birth, appar- 
ently suffering from an amniotic hernia. All of the abdominal organs could be 
seen through the thin, transparent covering which had already begun to drjL 
Although Sanderson felt that the opportune time for repair of the defect had 
passed, nevertheless, he advised an operation as a last resort. A marked pro- 
trusion already had been produced from the abdominal pressure, and half of the 
liver had to be resected before it could be replaced in the abdominal cavity in 
order to bring the muscles and skin together. The baby died twent,y-four horn’s 
later. Sanderson stressed that the time to operate in such a case is immediately 
after birth, before the thin, membranous covering of the abdominal wall is dried 
out, and before the hernial protrusion has increased in size b}’^ the accumulation 
of fluid in the stomach. 

In 1905, Stewart^ reported the case of a well-developed male child ^vith a 
hernia of the cord the size of a very large apple, which contained the liver and 
a portion of the intestine. The cord dropped off at the usual time, leaving the 
sac exposed. A plastic operation was attempted, but the whole of the liver was 
so adherent to the apex of the sac that its separation was impossible. 

Hipsley® reported a case in 191.25 of a total spherical heimiation of the liver 
into the cord of a male infant. It was reduced surgically twelve hours after 
birth, and the baby made an uneventful recovery. 

In 1941, Sanford'* reported a ease of total herniation of the liver into the 
cord with the complete recovery of the baby. He stressed tlie importance of an 
early opei’ation, allowing twenty-four hours for the baby to recover from the 
stresses of parturition. 

In the same year Searle and Engmire® discussed a case of herniation of the 
entire liver, stomach, gall bladder, and large and small intestines, and mentioned 
that the only treatment was surgery to be done immediately, as all unoperated 
patients usually die from peritonitis or pai’alytie ileus. 

In 1944, Casey® presented a case of a newborn in which the entire liver wa.s 
situated in an umbilical sac. The other organs were in their nonual location- 
Surgery was performed four hours after birth with successful results. 

The above six eases show herniation of the entire liver; whereas, in tlie ease 
being presented, separate liver tissue was found in the normal liver location as 
well as in the cxtraembiwonic celomic cavity near the fetal end of the umbihcai 


cord. , . -1 

The seventh case reported by Morgagni," and abstracted below, is simiJai 
to our ease. Upon checking Blorgagni’s oinginal report, we find that our 
lation differed from Thomas A. Cullen’s making our case the second instead ox 
the original case reported. Our abstract is as folloxvs : 

“A paraumbilical tumor, the size of a fist, was seen in a newborn cmia, 
born of healthy parents who had otlier healthy children. The tumor was livid 
and covered with gangrenous cicatrix. It loolred like an umbilical hernia wiii 
inte.stinal contents, including liver. The baby died on the tliirty-fifth day aftc 


birth. 
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Herz (1918).? A 41-year-old miiltipara in the.eiglitli month of pregnancy 
developed severe jiain under the right costal margin accompanied by air liunger 
and emesis. The clinical impression was “gallstone colic.” Fetal heart sounds 
were not heard. The urine showed albumin. When collapse of the patient fol- 
lowed, internal hemorrhage Avas diagnosed. A postmortem cesarean section was 
performed. Autopsy disclosed eclampsia with subcapsular hemorrhage on an- 
terior surface of right lobe of liver with a tear near the gall bladder, and vuth 
peritoneal hemorrhage. 

Duverges (1928).^ A 39-year-old multipara had eclampsia AAuth convulsions. 
Suddenly she went into collapse, with pallor and abdominal pain. Fetal heart 
sounds disappeared. At autops}’- there Avas hemorrhage in the peritoneal cavity 
and retroperitoneal space, the source of A\diieh was subcapsular hemorrhage in 
an eclamptic liver. 

Eoemer (1941).^ A 30-year-old multipara, Avho had complained of head- 
ache for a few Aveeks, suddenly experienced shai-p pain beloAV the right costal 
arch. The clinical impression AA’-as “gall bladder attack.” Then the patient 
had eight conAUilsions. Fetal heart tones AAm'e heard. The patient responded to 
treatment for eclampsia. Ten minutes after she was moved to another room, 
the patient went into collapse and died shortly. At autopsj’’, the chief diagnosis 
was eclampsia Avith subcapsular hemorrhage of right lateral surface of liver and 
Avith hemorrhage into the peritoneal cavity. 

Eademaker (1943).®^" A 32-year-old toxemic patient Avith a progressively 
rising blood pressure AA'as transferred to a hospital in the eighth month of preg- 
nancy Avhen she began to vomit. After admission the patient Avent into collapse 
Avith a dull ache in the right upper quadrant. Labor had not commenced. Fetal 
heart sounds were absent. The clinical impression was ruptured uterus. At 
laparotomy extensive peritoneal hemorrhage was found. FolloAving a Porro 
operation, which yielded a dead immature fetus, the source of the hemorrhage 
AA^as found to be a tear in the right lobe (apparently anterosuperior surface) 
of the liver over an area of mushy tissue, about the size of a gi’apefniit. The 
torn mushy area Avas packed. Three months after operation, attended Avith a 
stormy convalescence, the patient was healthy; the blood pressure Avas 145/90. 

In summary, all of the five cases of rupture of the Ityer in pregnancy Avith 
hemorrhage into the peritoneal cavity occurred in eclampsia. No patient had a 
definite history of abdominal trauma. In two cases the cEnical picture of rupture 
and hemorrhage appeared after transportation of the patient. Convulsions Avere 
present in three eases. Pain in the right upper quadrant was a common symp- 
tom. Shock supervened. Petal heart sounds disappeared. The anterolateral- 
superior surfaces of the liver Avere always involved. In three cases, rupture of 
the liver occurred from diffuse subcapsular hemorrhage; in tAvo cases, from 
necrotic foci. Four’ cases terminated fatally. In one patient operation Avas 
caiTied out Avith recovery. 

Eeferences 

1. Kolosoif : Cited by Herz.2 

2. Hei-z, Alice: Zentralbl. f. Gyn'dk 4=2; 572, 1918. 
a. Duverges, C. J. : Semana med. 1: 1267, 1928. 

4. Roemer, H., Jr.: Zentralbl. f. GynUk. 65: 383, 1941. 

5. Eademaker, L. : Ann. Surg. 118: 396, 1943. 


•Rademaker cited Abercrombie's case (1847) of rupture of the liver in pregnancy, 
which has suggestive history of an external traumatic factor. 
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quadrate lobe appeared to be completely separated from tlie rudimentary left 
lobe by tlie ductus veiiosus, quite some distance from the caudate lobe. There 
was no caudate process, so that the lower margin of the caudate lol^e was free. 
A portal vein extended iDctween the right and left lobes on the anterior surface. 
Tliere were sutures about the left branch of the portal vein and the hepatic 
artery on the luidei-surface of the liver in .situ. The left l)ranch of tlie hepatic 
vein followed the anterior portion of the liver instead of the nonnal posterior 
and emptied into the inferior vena cava. The two vessels on the anterior .surface, 
near the falciform ligament, were probably a branch of the portal vein and the 
hepatic artery. The accessoiy lobe formed a triangular mass which measured 
3 by 2 by 2 centimeters. Extending out to the right of the falciform ligament 
and to the left of the accessory lobe, which might have been the quadrate lobe, 
was the gall bladder, 3 cm. in length and tvdsted upon itself. 



Fig. 2. — Formalin tixeil liver sectioned. A. Tied off cord. B. Keceptaclo containing 
bile. C. Thick capsule about the liver. D. I.argo ve.ssel entering the liver. B. Area.s fa 
colloid cystic degeneration. 


The right lung weighed 24 Gm. and had four lobes. The left lung weighed 
19 gi’ams. j^any solid portions were present at the base and po.sterior portions 
of the lung. "^No abnoirnialities were found in any of tlie other organs. 

The microscopic examination of the mass revealed neonatal liver tissue. The 
markedly thickened capsule showed an edema and a dense neutropliilic exuda- 
tion extending into the xiortal S 5 ’^stem and separating the liver cords. The licp- 
atocytes were enlarged, granular, and edematous. Ilegeneration was more ex- 
tensive near the periphexy. There was a marked engorgement of the sinusoids, 
and comparatively little degenei-ation of the liver was also found in the usual 
anatomic location. The abdominal wall was closed in la.yei-s. 

The baby’s immediate postoperative condition was good. Thirty milliliter.s 
of the mother’s blood was injected into the riglit buttock about one-half hotu’ 



temper 
aftei’ .surgical intervention. 
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“A duplicate liver Avas found iu the normal location after dissection of the 
abdomen. It was smaller than the herniated liver and was connected with it 
by a thick membrane which contained the portal and hepatic veins and the he- 
patic artery. The internal liver was divided into several lobes, and the gall 
bladder Avas absent. ’ ’ 

IMorgagiii proposed an hypothesis that the duplicated liver could be the result 
of a tAvin pregnancy in which only the liver remained, the other parts of the 
tAvin fetus liaAung perished in the uterus. Morgagni also quoted a report by 
Zambecearius of tAvins Avith connected liA^ers and anterior abdominal AA'alls. 

Case Report 

The case that Ave are presenting is that of a Avhite baby girl born at the 
Frank Cuneo Hospital on Dec. 10, 1942,- haAdng a congenital malformation of 
the cord. The baby AA^eighed 2,842 Gm. (6 pounds, 4 ounces). The parents’ 
histoiy revealed no reloAmut information. The mother bad given bi]fh to a 
healthy boy seven years previoush^ after a short period of labor. 



Fig. 1. — A''iev' of mass protruding into the umbilical cord. 

A large pyriform, yelloAvish-green mass, breaching the abdominal Avail and 
measuring 7.5 by 7.0 cm. in diameter, protruded just above the umbilical ring. 
The dilated cord joined the raised skin on the baby’s abdomen and Avas covered 
Avith a membrane resembling tissue paper (Fig. 1). The distended portion of 
the cord Avas translucent and flatulent, and did not communicate AAotli the peri- 
toneal cavity, except for the passage of blood vessels and possibly a biliary tract. 

Blood examination reA’^ealed: Hemoglobin, 74 per cent (11.5 Gm.) ; erjflh- 
rocytes, 3,500,000; leukocytes, 11,400; coagulation time, three minutes; Rh 
factor, negatiA’C. The baby regurgitated most of its food pi’ior to the operation, 
AAfliich Avas performed forty-eight hours after delivery under an ethylene anes- 
thesia. 

A circular incision Avas made Avhich extended from the skin through the 
peritoneum. Grossly, the sac contained a gelatinous substance (Wharton’s jelly), 
a structure AAfliich resembled liver substance, and a vesicle containing a mucinous 
bile. No intestuies Avere found in the sac. There Avas no connection betAveen 
the sac and the peritoneal caAuty, except the blood A’^essels Avhich were ligated. 
A nearly normal-sized liver removed at the autopsy measured 6.5 by 5 by 
4 centimeters. Along the loAver boi’der of the right lobe of the liver Avas a 
fissure 2.5 cm. in length, AA'liich extended into the liA'er for a distance of 6 milli- 
meters. The left lobe Avas rudimentaiy, and Avas separated from the right lobe 
by an irregular but intact falciform ligament. On the posterior surface the 
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3’he etiology of tlie ectopic liver may be explained that 'when the vitelline 
dnct retracted into the extraembryonic cavity of the cord during the sixth anti 
seventh weeks, the large and freer left portion of the liver may have become 
attached to the enveloping mesentery and drawn into that cavity where it de- 
veloped. The falciform may have been the link of attachment to form the 
ligamentous trunk. The fact that the vessels entered the anterior rather than 
the posterior surface would support the view that the trunk was under pressure 
from a frontal pull, or that cleavage had taken place in order to have the hiatus 
in front, for these vessels are commonly found on the posterior inferior surface. 
The biliary remained in situ. 



Pig. 4. — Microscopic section of liver found in the umbilical cord. A. Thickened capsule. B. 

Reveals tlie degeneration in the liver cells. 

To ful’ther support the above theory, it is known that, at the end of the 
eighth week, the diaphragm is completed and has completed its descent. In the 
ninth week, when the liver^^ has reached its greatest relative size, the intra- 
abdominal pressure may have forced the freer portion into the extraembryonic 
celomic cavitjL Additional weight is lent to this hypothesis in our case in that the 
total liver tissue, eyen after birth, weighed about two-thirds more than normal. 
It is, therefore, probable that the liver, having been under abnormal pressure be- 
tween the ninth and tenth weeks, was forced into the only unclosed avenue oi 
escape, the space in the cord from which the intestines were -vvithdrawm. There is 
no known mechanism to withdraw the liver as in the rotation of the returning 
bowel and, consequently, it had to develop in the cord. The pressure of the rectal 
muscles would offer more resistance than that of the umbilicus,, thereb}’’, forcing 
it to grow out and form a pedicle by pressure of the recti muscles. This agrees 
with- the theoiy of Morgagni, Sanford, Arey,^^ and Bartlemetz.^^ This tlieory is 
further supported by Sanderson's case, in which lie had to resect half of the 
liver in order to effect a closure of the abdomen. 

Jacquemet” stated that a double liver was never encountered except m 
double monstei’S; and, even in subjects when there is a deviation from the 
normal embryonic development, the liver is invariably present and stable. 

Trimingham and his co-workers^® staled that “the treatment of choice is 
.surrfeal, and prognosis in the individual ca.se depends largely on how soon 
aftCT birth, in terms of hours, operation is undcrlakcTi.” 
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I’lie gross examination of tlie hernial sac revealed that ’tlic entii-e mass ivitli 
its coverings weighed 67.5 grams. It was fluctuant on one side. The external 
covering resembled tissue paper. The inner covering was tliick, rather soft, and 
gelatinous on one side. The fluctuant portion contained fluid similar to bile. 
Grossly, the sac had the appearance of a gall bladder, and the fluid within was 
proved to be bile. The mass, after flxatioii in formalin, resembled a greenish 
liver with grey areas of degeneration and a fcAv eirciflar areas filled with homo- 
geneous colloid. The. largest cyst measured 11 mm. in diameter. A thickened 
vessel, filled with blood, entered the liver substance. The sectioned mass revealed 
a cordlike structure extending into the liver tissue and connected by the um- 
bilical cord on one end, and probably extending to the anterior surface of the 
liver in situ (Fig. 2),. 

Harvey^^ was of the opinion that the sac containing bile was large enough 
to contain all the bile secreted by a neonatal liver. 

The postmortem examination showed that the inner peritoneal cut was 
slightly roughened but complete^ covered over. The liver extended 2.5 cm. 
below the costal margin and weighed 52.5 grams. The mass which was i-emoved 
surgically weighed 67.5 grams. The liver cords stained poorlj' as compared with 
those found in situ.r^' 
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Fig. 3. — Microscopic section of the liver. A. Liver cords. B. Biliary duct surrounded by 

fibrous tis.sue witli some infl.ammatory cells. 


Liver buds are evident at three and one-half weeks ui the human embiyo 
as they first arise as a. diverticulum between the fore- and mid-gut next to the 
pericardium. The hepatic diverticulum extends into the mesenchyme of the 
septum transvei-sum between the pericardial cavity and the yolk stalk. The 
light and left lobes are discernible at six weeks, when the embryo is 12 mm. in 
length. Normally the intestinal loops are herniated into the umbilical cord be- 
tween the seventh and tenth weeks of intrauterine life. 

Cullen 's'^ dictum states that liver cannot siuAnve unless there is a rich blood 
supply for its existence, namely, arterial and poilal, with venous as Avell as 
biliaiy drainage. In this case, the drainage was limited to a sac just outside 
of the liver, which Harvey maintained was large enough to store all the bile 
secreted in a neonatal liver. 



SLIDING HERNIA OF THE FALLOPIAN TUBE 


JuLKs D. Gohdon, M.I)., Nkw York, N. Y. 

(From ilic Kurgiocd atmice of the Beth David Eoapitat) 

A SLIDING liernia may be defined as a hernia in which a ]-)ai’i of the sac 
w^all is made np of a ])ortion of a reti' 0 ])eritoneal visens. Most commonly, 
the ascending or descending colon are tlie organs involved in such a hernia. 
A. V. Moschowitz stated, “the relative frequency of tlic organs involved in a 
sliding hernia is roughly inversely proportional to the amount oi! peritoneal 
covering.”^ Based on this idea, he placed the abdominal organs in groups ac- 
cording to their likelihood of entering into the foi-mation of a sliding hernia 
(Table I).“ A review, to date, of the reported cases of sliding hernia of the 


Table I. The Abbominat, Okgans in Gnorrs According to their Likelihood oe Enteriko 

Into the Formation of a Sliding Hernia* 


ALWAYS 

) NEVER 

) RARELY 

1 LIKELY 

Ui-eter 

Ovary 

Stoniaeh 

Liver 

Spleen 

Transverse colon 
Cecum 

Omentum 

Sigmoid flexure 
Small intestine 
Uterus 

Fallopian tube 

Ascending colon 
Descending colon 
Broad ligament 
Bladder 

Appendix 


♦Table reprinted by Rind permission of J. B. Lippincott Co. from article, "Hernia of the 
Large Intestine with special r^erence to Sliding Hernia.” Mosciicowit/.. A. V.: Ann. SuiB. 
37 s (ill, 1014. 


various abdominal organs with reference to their relative frequency of oecuV' 
renee bears out the sounduoss of tlie theoretical ha.sis of this grouping. Only 
one case of sliding heinia of the Fallopian tube has been reported. That case 
was described in 1920 by hlcNealy,® and is strikingly similar to the case herein 
to be reported. 

Case History 

Mrs. E. S., a widow, aged 41 years, entered the hospital on July I, 
with the complaint of a “lump” in the left inguinal region of eight years' dura- 
tion. The mass was painless until two years before, at which time an increase 
in its size wa.s noted and a dragging sensation was felt when Bung down, more 
pronounced when the patient lay on her right side. There was no recollection 
of the mass reducing itself, nor was reduction attempted. The past Mstoz'y was 
essentially nonual, except for the excision of a benign breast tumor three yeais 
before. The menses were regular evei'y twenty-eight days, witli a scant flow o 
two to three days’ duration. General physical examination was unimportan , 
except for the finding of a mass approximately 2^2 by 1% inches in diametci 
in the left, labium, which gave an impulse on coughing. The mass wa.s no 
easily reducible, and did not transilluminate. Vaginal examination revealed < 
normal-sized uterus pulled over to the left side. . . . . 

Operation - — Under gas-oxA'geu-ethei' anesthesia, a left inguinal ] 

parallel to Poupart's ligament was made. Tiie inguinal canal vras . 

-ifter snlittinc: the external oblicpie fascia. The round ligament was { 

Tliere'was a lipoma on its lateral side. A hernia] sac was elo.scly adlierent < 
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It is the consensus of opinion that surgical inten^ention sliould be under- 
taken in all of these cases as soon after birth as feasilile, calculated in hours 
rather than daj^s, because of the inflammatory' and necrotic changes described 
above. This school of thought is supported by Sanderson, Sanford, Seai’le, and 
Engmire, and Trimingham and his associates. 
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ment unfolds to liecome' the jiarietal peritoneum over the lateral pelvic wall it 
covers the site of the internal ring. The ovary and iiifnndibulnm (fimbriated 
end) ovei’lie the region of the internal ring. 

When a liernia develops at the internal ring, the parietal peritoneum 
tliat enters into tlie fomation of its posterior wall is not onlj'- in direct continuity 
with .the anterior peritoneal layer of the broad ligament, but also immediately 
adjacent to it (Fig. 1). If now it is assumed in this case, as it is in sliding 
hernias of the large intestine, that a veiy loose connection exists betiveen the 
peritoneal layers of the broad ligament, the pulling mechanism of the hernia 



internal ring to the broad ligament. 

Fig. 2. — Second stage in the development of sliding hernia of the Fallopian tube. The 
loaves of the broad ligament are being separated and the connection of the anterior peritoneal 
layer of the broad ligament to the posterior wall of the hernial sac is shown. 



Fig. 3. — Third stage in the development of sliding hernia of the Fallopian tube. The 
inferior portion of the anterior peritoneal layer of the broad ligament is now at the internal 
ring and makes up the uppermost portion of the posterior sac wall. 

Fig. 4. — Fourth stage in the development of sliding' hernia of the Fallopian 
leaves of the broad ligament have been completely separated. The anterior peritoneal 
the broad ligament is entirely on the posterior wall of the hernial sac. The enclosed tube is a 
the uppermost portion of the posterior sac wall at the site of the internal ring. 




Fig. 5. — Final stage in the development of sliding hernia of the Fallopian tube. Th® 
anterior and jiosterior peritoneal laj'er.s of the broad ligament with the enclosed tune 
become part of the posterior wall of the hernial .«ac. 

jrjp. c. — Sagittal section of sac and contents as found at operation. The Fallopian lun 
part of the posterior sac wall. The cystic hemorrhagic ovary Is within the lumen A" },„,iv 
at the site of the internal ring. The fimbriated end of the tube is within the lumen of tn - 
of the sac as one of its contents. 
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posterior to tlio round liiraiuonl. The hernial sac in' its distal portion was 
hilocnlar. One eom])onent was medial to and the other lateral to the round 
ligament. The two loonies joined lo.irether in a common body and neck. On 
opening the sac, a tnbnlai- ma.ss prcsenlcd on llie ]) 0 .sterior" wall. This was 
identified as the. Fallojnan tube wlien llic fimbriae and a. cystic hemorrhagic 
ovary presented at the neck of the sac. Under the impression that the tube 
was adlierent, an eft’ort was made to free it from, the posterior Avail of the hernial 
.SJK*. Tins jArocediu'c gave ri.se to bri.sk bleeding, Avhicli was controlled by pack- 
ing. In tlie face of thc.se nnnsnal findings it .seemed expedient to expose the 
pelvis. Tile opening in the peritoneum, at the internal ring Avas then extended 
upAA-ard after .splitting the tran.sA-ersalis fascia, the transversus. and internal 
oblique mtiscles. 

• On expo.snre of tlie pelvi.s, it AA'as noted that tlie fundus of the uterus lay 
close to the left lateral pelvic Avail, and that the left broad ligament Avas missing. 
The uterine end of the left Fallopian tube Avas the only ])ortion of the broad 
ligament AA-ithin the pelvic caAnty. The rest of the tube apjieared to enter the 
internal ring on the posterior Avail of the hernial* sac. The cystic hemondiagie 
ownry and fimln*iated end of the tube AA*ere Avithin the lumen of the internal 
I’ing. 

The Fallopian tube Avas transected at its uterine end. 3'hc left ovary Avas 
removed after clamping, cutting, and ligating the me.sovarium. The Fallopian 
tube and its fimbriated end Avere remoA-ed Avith the transection of the sae at the 
site of the internal ring. The internal ring and the peritoneum inei.sed aboA-e 
it. Avere closed Arith interrupted silk sutures. The sevei’cd transA^emis and 
internal obliqim muscles AA'cre then .sutured. A typical Ba.ssini i*epair folloAA'cd. 
Silk .sutures AA*ere used throughout. The conA'aleseence A\*as uneA-entful. 

Discussion 

The formation of a sliding hernia of the Fallopian tube is not difficult to 
appreciate AA*hen the anatomy of the pehic inguinal region is revieAA'ed.’’’ 

The broad ligament is covered on its anterior, posterior, aJid superior sur- 
faces by peritoneum. i\Iedially the peritoneum on these surfaces .spreads out 
to be continuous AAuth the peritoneum cov'ering the utenis. These layers arc 
spread out on the lateral pelvic Avail to become contintious AAuth the parietal 
peritoneum c^overing the iliac ' A^essels. Inferiorly the layers diverge to form 
the peritoneal surfaces of the anterior and posterior cul-de-.sacs. 

The Fallopian t.ube, exce])t for its lateral fifth, is a. reti’operitoneal Auseiis 
hung in the .superior border of the broad ligament. It is completely coA’^ered 
bj’- peritoneum on its anterior, posterior, and superior surfaces. Its inferior 
surface Ls connected Avith the retroperitoneal space in the broad ligament. 

The lateral fifth of the ut.ei’ine tube, ImoAAUi as the infundibulum (fimbriated 
end), does not. truly lie betAveen the layers of the broad liga.ment. It maj^ be 
considered to sjn'out. out from the lateral end of the superior border of the 
broad ligament, completely iuA'^esting itself AAntli peritoneum. The ovary, in 
similar fashion, is completely invested by peritoneum and connected to the broad 
ligament by a pedicle deriA^ed from the posterior surface of the broad ligament, 
and knoAAii as the mesovarium. The superior portion of the lateral fifth of the 
broad ligament that extends from the lateral end of the ampulla of the tube 
and mesovarium to spread out on the lateral pehne Avail is Ioioaati as the in- 
fundibulopelvic ligament. As the anterior layer of peritoneum of this liga- 
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Cesarean Section 

Lopez Monti, Eicardo: Intraperitoneal Sulfonamide Therapy in Cesarean Operations on 

Contaminated Cases, An. d. Inst, matern. y iisist. social, Buenos Aires 5: 170, 1913. 

The author reports fifteen contaminated cases ivhich ivere treated by low cesarean 
section and intraperitoneal sulfonamide therapy, according to the method of Perez and 
Echevarria. Great care must be taken to: (1) avoid the introduction of amniotic fluid 
into tlie peritoneal cavity, which can be accomplished by making a small opening in the 
uterus through which the amniotic fluid can readily be aspirated; (2) spread the 4 Gm. of 
sulfanilamide over the peritoneum, since this serous membrane provides the best absorption 
as compared with other routes of introduction and permits the highest drug concentration m 
the local blood vessels surrounding the septic focus; (3) suture tlie walls in flve layers 
and the aponeurosis with chromic catgut, with the view of early mobilization of the 
patient without danger of evisceration. 

The mortality among the fifteen cases was zero and the morbidity rate was 7^ per cent. 
Sulfanilamide was used in twelve cases; sulfapyridine in two; and sulfachrysoidine in one 
(the latter being the only case in wdiich complications occurred). The author concludes 
that provided the operation is done early, and the indications are followed, the results are 
such as to justify the statement: "the problem of cesarean operation of the contaminated 
case has positively been solved. ’ ’ Moreover, this method should be used whenever the deliverj 
through the normal route endangers the life of the mother or child. It diminishes the 
indication for symphysiotomy. The state of the excretory organs and liver must, however, he 
investigated because a lesion of these organs is a contraindication to the use of sulfa drug-s 
or suggests reducing their amount. In such cases, supportive treatment should be given nith 
vitamins, liver extract and large doses of salt and sugar solution. The analgesic effect of the 
sulfonamides has also been demonstrated, owing to which sedatives need not be adminis 
tered. Deep respiration is advised, and early mobilization presdribed, to obviate the danger 
of pulmonary congestion and embolism. 

J. P. GREENninn. 


Endocrinology 

Perez, Manuel Luis: Hyperthyroidism in Women and in Pregnancy, An. d. Inst, matern. 
y asist. social, Buenos Aires 5: 9, 194.3. 

The author states that the reciijrocal relationship between the thyroid and gonadal 
glands in the female has been amply demonstrated both clinically and experimen a J- 
Puberty, for instance, modifies the function of the thyroid gland causing its cnlargcmen 
during the days j>receding menstruation. Aside from this physiologic hypertrophy, it 
produce pathologic changes ranging from simple goiter to true tlijTOtoxicosis. Comers 
pre-existing hj'perthyroidisni may influence the pubertal period, in delaying tlie first 
ance of menstruation and causing subsequent menstrual irregularities. Cases of 
privous metrorrhagia, on the other hand, were described by Kocher. True Basedow isea. 
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will unfold the lavei’s of the broad ligament and draw them into the formation 
of the posterior wall of the sae. The Fallopian tube enclosed between the layers 
of the broad ligament will therefore be part of the posterior surface of the hernial 
sae. The various stages in the formation of the sliding hernia of the fallopian 
tube are illustrated in the accompanying series of diagrams. 

Fig. 2 shows the leaves of the broad ligament being separated by the pulling 
mechanism of the hernial sac. The direct and immediate connection of the 
posterior wall of the hernial sae with the parietal peritoneum and anterior 
peritoneal layer of the broad ligament is illu.strated. 

In Fig. 3 the parietal peritoneum behveen the anterior peritoneal layer of 
the broad ligament and the internal ring has been pulled down to make up part of 
the posterior wall of the hernial sae. The leaves of the broad ligament are al- 
most completely unfolded and the anterior peritoneal laj'er is now at the in- 
ternal inguinal ring and makes up the uppermost portion of the posterior wall 
of the hernial sae. 

Fig. 4 shows the entire anterior peritoneal layer of the broad ligament as 
part of the posterior surface of the hernial sac. The Fallopian tube is now lo- 
cated at the site of the internal ring. 

The final stage in the development of the sliding hernia of the Fallopian 
tube is illustrated in Fig. 5. The posterior peritoneal layer of the broad liga- 
ment now occupies approximately the upper half of the posterior wall of the 
hernial sac. The enclosed Fallopian tube occupies the midposition of the 
posterior wall. 

Fig. 6 is a sagittal section of the hernial sac as found at operation. It is 
to be noted that the ovary and fimbriated end of the tube are contents of the 
sac whereas the ampulla of the Fallopian tube is part of the posterior wall of the 
hemial sac and constitutes a .sliding hernia of this organ. 

Comment 

Graham has called attention to the unusual amount of fat present about 
the sac in sliding hernia after the inguinal canal is opened.® A moderate-sized 
lipoma existed in this case. 

A bilocular sac frequently occurs in the unusual fonns of hernia — most 
consistently in the relatively rare interstitial hernia." The significance of the 
bilocular sac in this case is open to conjecture. 

In retrospect, the history of dragging pain on lying on the right side plus 
the fact that the uterus Avas drawn and apparently fijced to the left side of the 
patient should have made one consider the possibility of the tube and ovary 
being involved in the heimial sac. 
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de Moracs, A.: Radiologic Aspects of Ectopic Pregnancy, An. brasil de ginec. 9: 343, 1944. 

The author employed hyst'erosalpingography in two cases of ectopic pregnancy for diag- 
nostic purposes. In the first case the x-ray picture clearly showed the ovum in the lumen 
of the tube. In the second case the picture revealed a uterine malformation and a high 
dislocated tube, the site of the ectopic pregnancy. 

J. P. Gueenjiill. 


Gynecology 

Abad Colomer, L.: New Procedure for the Diagnosis of Ovarian Cyst, Eev. espan. obst. 

y ginec. 1: 287, 1944. 

The author describes the sign discovered by Max Pourcstier to differentiate ascites 
from a cyst. 

Paracentesis is performed 3 cm. from the unbilicus in the median line and, after 
evacuation of 2 c.c. of fluid, 200 c.c. of flltercd air are injected through the puncture needle. 
In the case of a collection in a C 3 "stic membrane, the imprisoned air is shown on the iilm 
in semilunar form determined bj' the convexitj' of the swelling, while in ascites the air 
bubbles appear under the diaphragm separating it from the liver. The vertical position 
of the patient is essential in obtaining the picture. 

J, P. Greenhill. 

Mazza, 'Horacio L.; Recurrence of Genital Prolapse, Bol. Soc. de obst. y ginec. de Buenos 

Aires 23; 543, 1944. 

The author reports four cases and, on the basis of previous experience and of the, 
opinions expressed bj'' other authors, draws the following conclusions. 

Recurring prolapse is so frequent and sometimes constitutes such a serious disturb- 
ance that it deserves the greatest attention. Its cause lies in constitutional factors as well 
as in defects inherent in the operative process. Its surgical correction is perfectly feasible 
with the currently known techniques, provided that selective judgment is used which is 
also indispensable in prolapse in general. Although this is an atj’pical hernia, it is often 
necessary to adopt an eclectic criterion combining different procedures to obtain greater 
efficacy, which puts to the test the technical resources and the improvisation faculties of 
the surgeon. 

J. P. GREENiimn. 

Calvo Marcos, Miguel, and Botella Llusia, Jose: Condition of Ovaries in Ciises of Utenne 

Myoma, Rev. espafi. obst. y ginec. 1: 1, 1944. 

The authors studied 91 cases and found that the g.vnecologist who claims normal be- 
havior for the ovaries of mjmmatous patients and those who accept the constant presence 
of follicular cj'sts in those ovaries are both wrong. The truth lies in between the tno 
claims. 

The ovaries are frequentlj' altered and only a small number of patients show evidence 
of a normal cj'clc. The latter occurs with relative frequenej^ in women who develop mj 
omas before the age of 40 years. The commonest type of ovaries is that with persistence 
of follicles are' follicular cj'sts. This is more frequent in women nearing the menopause 
than in jmung women. Consequenlljq a certain relationship between the ovarian dis u 
ances and the myoma mav be accepted, but not an absolute correlation. 

J. P. GBEBNirinn. 

Ercole, Ricardo; Urology in Gynecology, Bol. Soc. de obst. y ginec. de Buenos Aires 23. 

570, 1944. 

The author shows that in genital pathology of women trauma, inflammation, tumor.., 
and even hormonal lesions have a repercussion on the urinarj" apparatus, sometimes pro 
ducing lesions that are more serious than the genital lesion itself. In the study of gl' 



ABSTRACTS 


341 


frequently causes menstrual abnormalities, amenorrhea, and dysmenorrhea. Hertzler found 
dysmenorrhea in 26 per cent of cases of toxic goiter. Schmit recorded a high basal metabolic 
rate in 50 per cent of patients •with dysmenorrhea. Meldolesi found menstrual disturbances 
in 76 per cent of cases of Basedow's disease, of which 25 per cent had amenorrhea; 53 per 
cent of the patients were at the age of puberty. Among endocrine factors causing sterility 
in the woman those of thyroid origin occup}' a prominent place. Many of these cases are 
amenable to cure bj' surgical or medical treatment of the thj’roid dysfunction. 

Pregnancy imposes new metabolic requirements on the thyroid gland to which the latter 
responds in 70 Ao 80 per cent of casc.s, with hj’^pertrophy and hyperplasia (work-hyper- 
tl^Toidism) accompanied by increased blood content in iodine, increased iodine e.xcretion 
through the urine, elevated basal metabolic rate and increased amount of thyroid hormone in 
the circulation. This functional hyperthyroidism explains the appearance of goiter during 
pregnancy in predisposed women in goiter-endemic areas and other cases in which a latent 
goiter becomes manifest during pregnancy. Regarding the relation of the thjwoid gland 
to appearance of toxemia, the opinions are still controversial. According to CoMn and Bar- 
tholomew, young pregnant women witli a basal metabolism over 10 per cent present little 
or no elevation of blood cholesterol and are apparently less predisposed to toxemia of 
pregnancy, ■u’hilc women witli basal metaboli!5m under 10 per cent liave a hypercholester- 
emia and are more likely to develop toxemia. The effect of dysthyreosis (hjqier- or hj'pothy- 
roidism) on the course of pregnancy is well knomi (abortion, premature birth, stillbirth, etc.). 
Mlien a woman with hyperthyroidism arrives at term, the infant is normal in most cases, 
except in endemic areas where cases of congenital goiter are more common. The milk 
secretion is little affected by simple goiter, but may be disturbed in cases of thyrotoxicosis. 
Contrary to the contention of some, pregnancy does aggravate the course of pre-existing 
toxic goiter. The menopause produces new alterations in thyroid function, which in some 
cases may reach the proportions of hyperthyroidism, especially if simple or toxic goiter had 
been present before. 

J. P. Greenhill. 


Extra-uterine Pregnancy 

Delascio, D., and Assali, N. S.: Interstitial Ectopic Pregnancy, An. brasil de ginec. 18: 

238, 1944. 

The authors believe that the terms: “interstitial” and “intramural” pregnancy 
^PPly to the same pathologic process. Interstitial tubal pregnancj' is extremely rare. 
The authors do not agree with those who claim that tubal endometriosis is the most important 
factor in the etiologj' of ectopic nidation of the ovum. Other factors, such as inflammatory 
processes, diverticula, etc., should be considered. The diagnosis of interstitial pregnancy is 
difficult. The presence of a hard, painful tumor in one of the uterine horns, its broad base 
at the uterus adjacent to the fundus, which produces asymmetry in the insertion of the 
tube as compared to the other side, and of a softer and larger uterus than, in other ectopic 
pregnancies, suggest the possibility of interstitial pregnancy. To be considered in the differ- 
ential diagnosis are; angular pregnancy; pregnancy in a rudimentary uterine horn; sub- 
serous myoma; subserous mjmma Avith topical abortion; tubal isthmic pregnancy; and the 
Braun-Piskacek sign. The prognosis is serious owing to the marked vascularization of 
the uterine horn, and hemorrhage is much more profuse in interstitial pregnancy than in 
other tubal pregnancies. 

Two cases of interstitial tubal pregnancies are presented. The first patient had a puncti- 
form perforation on the posterosuperior surface of the left liorn, covered Avitli epiploon. The 
operation consisted of hysterectomy. The second patient had a large perforation of the 
right horn with irregular borders indicating a virtual “explosion” of the fundus. Because 
of the extremely poor condition of the patient, only resection of the horn could be performed. 
Despite blood transfusion, the patient died on the operating table. 


J. P. Greenhill. 
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myomectomy scar, one case; villous penetration, one case; former molar gestation, one 
case; abdominal trauma, one case. In five cases the etiology could not be established. 
Among the cases ‘whicli occurred during labor, the causes of rupture were: internal version 
(28.2 per cent);' transverse presentation (15.3 per cent); forceps (15.3 per cent); scars (12.8 
per cent) ; and fetal gigantism (5.1 per cent). The retention of the aftercoming head, con- 
tracted pelvis, BandPs ring, and face presentation accounted for one case each. In four, 
no etiology could be found. In three cases the rupture occurred in the corpus (7.6 per 
cent); and in 36, in the lower uterine segment (92.3 per cent). There were 24 maternal 
deaths (61.5 per cent); 11 patients succumbed to hemorrhagic shock (28.2 per cent), 10 to 
generalized peritonitis (25.6 per cent), and one (2.5 per cent) to each of the following 
causes; endometritis with septicemia, myocarditis, and pelvic peritonitis. Fetal mortality 
was 76.9 per cent. 

The treatment varied: subtotal or total hj'stcrectomy, suture of the scar and expec- 
tancy. In recent jmars maternal mortality has been reduced thanks to the attention given 
to the general condition of the patient and to the methods to improve it, such as blood or 
plasma transfusion and’ administration of analgesic drugs which help the patient to endure 
the intervention. A still better prognosis is to be expected, at least for the mother, owing 
to the improved methods of treatment of obstetric and hemorrhagic shock and to the intra- 
peritoneal application of the sulfonamides. 

J, P. Greenhill. 

Otero, Francisco de Borja: Episiotomy. Technic to Obtain Anatomical Cicatrization, An. 

d. Inst, matern. y asist. social, Buenos Aires 5: 185, 1943. 

■Unlike the old methods which produce unsatisfactory cicatrization because of unequal, 
retraction of the wound margins, the technique described by the author assures symmetrical 
approximation of the different layers. 

Two Micliel clamps are inserted on each side of the site of the episiotomy incision. 
After expulsion of the fetus, the clamps, although displaced together with the margins of 
the wound, indicate the position of the perineovaginal junction line. A catgut sutuije is 
passed through each of the clamps and lateral traction is exerted during the musculoapo- 
neurotic suture, downward traction during the suturing of the vaginal incision and upward 
traction during suturing of the perineal skin. The technique is so simple that any ph.'ts^- 
cian can use it; the placing of the clamps can be done quickly and no anesthesia is 
necessary. 

J. P. Greeniiill 


Morassi, A.: Medical Induction of La'bor, Obst. y ginec. latino-am. 2: 867, 1944. 

In 1931, Kreis advocated the following routine for women in labor: (1) artificial 
rupture of the membranes even if the cervix is dilated only 2 cm., and (2) the use o 
antispasmodics to overcome spasm of the cervix. By these measures, Kreis has been a 
to shorten considerably the duration of labor. This form of treatment is routinely carrie 
out in Strasbourg. Morassi condemns this routine treatment of labor cases. Ho agrees 
with the Argentine School headed bj' Peralta Ramos who uses these measures only 
indicated in cases of dj'sfunction of uterine activity in prolonged labor. In such cases 
obstetric and surgical interference is usually necessaiy in the interests of both the mo i 
and the baby. 

J. P. GREEXHII'I-. 


Miscellaneous 

Copley, AKred Lewin: Studies on Human Placental Thromboplastin, Science 101: 436, 
1945. 

In a short note, the author announces the production of high potency thrornboplastm 
from the human placenta. Although the method is not given in this 
stated that the thromboplastin is a protein phospholipid, fully as active as that pro 
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cologic disorders, it is necessary to keep in mind the concept of pathology of the system 
in the anatomic and functional unit of the genitourinary tract. From this point of view, 
excretory nrogr.aphy is the method which provides the most important information on the 
condition of the urinary ai)paratus and should, therefore, be routine in the examination of 
the female genital tract. In cases in which this examination is insufllcient, recourse must 
be taken to more specialized measures and the collaboration of the urologist sliould be 
useful. 

•T. P. Grrexhill. 


Gynecologic Operations 

Gaston, Eugene A.: Total Abdominal Hysterectomy and the “Occ.asional Operator,” 
Surg., Gyncc. Obstet. 80: u.'lO, I015. 

In order to counteract the impression that total abdominal hysterectomy is an opera- 
tion safe only in the hands of an expert pelvic .'surgeon, the author presents a scries of 65 
personally operated cases. He states that in a community of 25,000 persons there was an 
average of only IS.6 hysterectomies a year. Thus the general surgeon serving such a com- 
munity could never become more than an occasional operator as far as this operation was 
concerned. The cases considered were all done for benign conditions and the total opera- 
tion was performed in all instances unless contraindicated. The lecliniquc used was that 
described bj' Meigs, and adequate pre- and postoperative care was stressed. Using 35 
supracervical lij'storcctomies as a control scries, the author was unable to demonstrate any 
significant dilTorcncc in morl.ality, morbidity', or postoperative changes in sex life. There 
was a slight increase in minor postoperative complications in the total group. 

Lt. L. M. Hei.lmax, M.C., USNE. 

Borras, Pablo E.: Strassmann’s Operation in Some Uterine Malformations, Bol. Soc. dc 
obst. j gincc. dc Buenos Aires 23: 2.50, 394'1. 

The author states that in cases of separated double uteri it is not necessary to per- 
form any surgical repair, while in cases of double uterus with one cervix or bicornuato 
uterus, repair is advisable. These malformations arc usually found during a lai^arotomy 
or on the occasion of some complication. Tlie author has alw.ays used Stf.assmann 's opera- 
tion which seems to be the most rational one. 

The two uteri are located and the possibilities of repair are studied. The line of 
incision is traced along the internal border of each hemiuterus. After preliminary circu- 
latory block, the cavity of each hemiuterus is entered along the lino of incision, the cerv- 
ical canal is located, and the internal orifice is udequatelj' dilated. The two cavities are 
united and their posterior borders, fundus, and anterior borders are sutured. The operation 
is ended by reinforcing the suture of the walls with a layer of seromuscular peritonization. 

J. P. Greenhill. 


, Labor: Management, Complications, Etc. 

Frld, Isidoro J.: Fifty Cases of Rupture of the Uterus During Pregnancy and Labor, An. 
d. Inst, matern. y asist. social, Buenos Aires 5: 125, 1943. 

Fifty cases of rupture of tlie uterus during pregnancy and labor are reviewed by the 
author. The present statistics are based on the material of the Institute of Maternity of 
the Alvear Hospital from 1912 to 1942. Among the 37,898 cases, including 31,173 deliveries, 
rupture of the uterus was found in 0.13 per cent of the cases. Hence, in a period of thirty- 
one years, there occurred 50 uterine ruptures. Eleven (22 per cent) occurred during preg- 
nancy and 39 (78 per cent) occurred during labor. The maternal mortality among the cases 
which occurred during pregnancy was 45.45 per cent, and the fetal mortality was 81.81 per 
cent. The causes of the rupture were: scars from previous cesarean operation, two cases; 
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females to 151 males. The infant mortality showed a definite relationship with the age of 
the newborn, and was 52.9 per cent for the premature ones and 2.5.6 per cent for the chil- 
dren at term. The total mortality was 34.2 per cent. 

The number of eclamptic attacks in the mother influenced notably the infant mor- 
tality, which was 29.1 per cent for mothers who had one to nine attacks, and 55.5 per cent 
for those with ten or more attacks. 

Treatment by cesarean section gave an infant mortality of 11.4 per cent; by mag- 
nesium sulfate, 23.5 per cent; and by the Stroganoif Zweifel technique, 41 per cent. Never- 
theless, the treatment with magnesium sulfate and hypertonic glucose solution is the treatment 
of choice which protects both maternal and fetal interests. 

,T. P. GreenhiUi. . 

Pregnancy; Complications, Etc. 

Bidoire, A.; Acute Salpingitis and Pregnancy, Gyncc. et obst. 40: 519, 1939. 

Acute salpingitis rarely complicates pregnancy because the two conditions are usually 
incompatible. The etiologj' of the salpingitis is either gonorrliea, puerperal infection or 
tuberculosis. The tubal involvement may precede the gestation, or it may begin with the 
onset of pregnancy. In the latter cases, the causative organism is either the gonococcus 
or the streptococcus. The complications which maj' arise are acute inflammation, pyo- 
salpinx, and generalized peritonitis. The prognosis is bad. The diagnosis is difficult to 
make, but it is important because a decision must be made whether to treat the case 
medically or surgicallj'. In the differential diagnosis the following must be considered: 
ectopic pregnancy, torsion of an ovarian cyst or suppuration of an ovarian cyst, and acute 
appendicitis. 

Treatment is the same as if the patient were not pregnant. Whenever possible, it is 
best to wait until the fever subsides before operating. If a pj-^osalpinx is suspected, hovr- 
ever, it must be removed. 

J. P. Greenhilu. 


Turenne, A.: Treatment of Intact Dead Retained Ovum, Obst. y ginec. latino-am. 3: 9, 

1945. 

The author advises a policy of expectancy when one diagnoses an intact, dead, re- 
tained ovum. Considering the element of uncertainty in such cases, the patients must be 
carefully examined from time to time, especiallj’’ in the first six months when a definite 
diagnosis of fetal death is made. Treatment will depend on the duration of the pregnancj, 
the local and general condition of the patient, and the menstrual history (to avoid using 
oxytocics in the presence of genital hypof unction). It must be remembered that in some 
cases of fetal death during the last three months, there is a great tendency toward uterine 
atony and serious bleeding. The procedure chosen for emptying the uterus must carry the 
least risk for the mother, and it should preferably end in spontaneous evacuation of the 
uterus. 


J. P. GreeniiiM/. 
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by Howell from pig lungs. In vitro it causes clotting of hemophiliac blood intravenously 
in dogs; in small doses it shortens the coagulation time, the period of higher coagulability 
lasting up to two weeks. Used locally in dog surgery, it caused almost instantaneous 
coagulation of bleeding surfaces. 

Lt. L. M. Hellman, M.C., USNR. 


Rodriguez de Gindcchio, Mercedes:- Social Pactors in Genital Hypoplasia, An. d. Inst, 
matern. y asist. social, Buenos Aires 5: 139, 1943. 


The author states that aside from endogenous, constitutional factors, external factors 
play an important role in producing genital hj'poplasia. The best known of these is the 
alimentary factor. The vitamin-hormone relationship, the effect of deficiency diseases on 
sexual development and function, on sterility, amenorrhea, tendency to abortion and pre- 
maturity, have been demonstrated clinically and experimentally. Social factors such as 
poverty, ignorance, fatigue, dietary regime, etc., are potent causes influencing the develop- 
ment of glands of internal and external secretion. Other important exogenous factors are 
infections, especially syphilis and tuberculosis because of their effect on the offspring and 
the changes they produce in the germ plasm. Malaria and ankylostomiasis may cause 
genital hypoplasia through the anemia they produce. Excessive sports or sedentary life, 
composition of the water, climate and the soil, are other factors which may influence the 
incidence of genital hypoplasia. Chronic intoxication, alcoholism, and morphine addiction 
are well known for their deleterious effect on the germinal elements and development of 
the ovum. Among the chronic intoxications apt to produce changes in the genital organs 
are industrial poisoning with arsenic, mercury, phosphorus, and benzol and its derivatives, 
lead and nicotine. Important factors in the configuration of the soft tissues of the body 
of the following generations are emigrations and successive racial intercossings. The vari- 
ous opinions of the constitutionalistic schools which aim to perfect the human race are 
reviewed. 

N J. P. Gkeeniiill. 


Newborn 


Arnheim, Ernest E. : Congenital Ileal Atresia With Gangrene, Perforation, and Peritonitis 
in a Newborn Infant, Am. J. Dis. Child. 69: .108, 1945. 

A case of congenital atresia of the ileum with gangrene, perforation, and peidtonitis 
in a newborn infant is reported. This is the twelfth reported cure of atresia of the intes- 
tine below the duodenum and the second cure of a patient in this condition when perfora- 
tion and peritonitis had supervened. 

Jame-s P. Marh. 


Elizalde, P. I., and Latienda, R. I.: Prenatal Tuberculosis, Arcli. Soc. argent, de anat. 
norm, y pat. 5: 57G, 1943. 

The authors have collected sixteen cases of prenatal tuberculosis which tliey consider 
authentic. In all of these cases, the infant was removed from the mother immediately 
after birth. Twelve of the cases probably had a hematogenous source, three were due to 
aspiration, and one had an intrapartum origin. The lungs were involved in all of the 
sixteen babies. The survival time of the infants varied from 24 to 245 da.ys, with an aver- 
age of 64 days. 

J. P. Greenhiij.. 

Orengo Diaz del Castillo, P.: Study on the Newborn in Eclampsia, Rev. Espail. obst. y 
ginec. 1: 85, 1944. 

The author found that, of 203 children born in Santa Cristina Alaternity Hospital of 
Madrid of eclamptic mothers, 30.S per cent were premature. The average weight of the 
children at term was 3,086 grams. The usual proportion of sexes was changed into 300 
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^ American Board of Obstetrics and Gynecology, Inc. 

The annual meeting of the Board was held in Chicago, Illinois, from May 5 to May 
11, 1946, at which time one hundred forty-one candidates were certified. 

A number of changes in Board regulations and requirements were put into elfect. 
Among these is the requirement that case records must now be forwarded to the Secre- 
tary's Office from thirty to sixty days after the candidate has received notice of his eligi- 
bility for admission to the examinations for certification. At this meeting the Board also 
ruled that it will not accept the nine months residency as an academic year toward years 
of training requirements following the termination of the official period of intern and 
residenc}’’ acceleration, April 1, 1946. 

The next written examination (Part I) for all candidates will be held in various 
cities of the United States and Canada on Friday, Feb. 7, 1947, at 2:00 p.m. Candidates 
in military service are requested to keep the Secretary’s Office closely informed of changes 
in address. 

Applications are now being rocoii’ed for the 1947 examinations. Closing dates for tliosc 
applications will be Nov. 1, 1946. 

For further information and ajiplication blanks address Paul Titus, M.D., Secretary, 
1015 Highland Building, Pittsburgh 6, Pennsylvania. 


Paul Titus, M.B. 
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Recurrent Placenta Previa 

To the Editor: 

Dr. Monrad E. Aaberg reports in the April, 1946, issue of this Journal two cases of 
recurrent placenta previa and states that a review of the literature reveals only 10 instances 
of recurrent placenta previa in successive pregnancies. He has oveidooked the case reported 
by us, C. J. Andrews and Eichard B. Nicholls, in the AstERiCAN Journal of Obstetrics and 
Gynecology 42: 538, 1942. Also, the case of J. Binder, in the American Journal of Ob- 
stetrics AND Gynecology" 28: 92, 1934. Our patient had placenta previa in three successive 
pregnancies. 

This information does not change the conclusion of Dr. Aaberg, that recurrent placenta 
previa is an uncommon obstetric complication, but it is obviou.sly desirable that the record 
should be as accurate as possible. 

C. J. Andrews, M.D. 

Kiciiard B. Nicholls, M.D. 

Norfolk, Va. 

May 24, 1946. 


Traveling in Pregnancy 

To the Editor: 

It has been a time-honored custom to interdict traveling during pregnancy. Yet, the 
taking of a journe}', either long or short, is sometimes necessary under such circumstances 
because of the economic dependence of the wife on her husband, as well as her desire to be near 
him. Mary and Joseph made a long noncommodious journey near term without mishap, and 
when a stillbirth would have affected the destiny of the entire world. 

During World War II, travel by pregnant women on land, sea, and in the air, by train, 
automobile, boat, and plane, took place on an unprecedented scale. Yet general practitioners 
and obstetricians alike, whether in private practice or in the military service, have not ob- 
served any untoward effects ; the normal hazards of travel not included. 

This vast experience, as well as scattered reports on the subject, has not disclosed any 
increase in the incidence of miscarriage, premature labor, placenta previa, or toxemia. More- 
over, the lowering of the maternal and infantile mortality rates throughout the nation be- 
speaks the relative innocuity of commodious travel per se. 

Yet, physicians are known to refuse permission for their patients to travel, going so 
far as to refuse to discuss the matter. The doctor who is called upon for prenatal care, Iniow- 
ing that the patient will leave liis jurisdiction after several weeks or months can render great 
service to the patient and to his contemporaries if he would proceed "ivitli prenatal care as if 
ho were going to perform the delivery. The payment of prorated fees to cover each visit, 
laboratory tests, and a complete transcription of the record can be expected of most patients, 
including those participating in the EMIC program. Much delay and writing back and forth 
is avoided if the patient carries the record "with her. 

It may be fitting for the Committee on Maternal and Infant Care to studj^ various pre- 
natal forms now in use and consolidate them into one standard form for use by physician.s 
on a national scale, as a distinct contribution toward improvement of maternal care in gen- 
eral, and also of the many women who will continue to travel during pregnancj'. 

Carl T. Javert, Lt. Colonel, M.C. 

A.A.F. Station Hospital 

Em;RSiDE, Calif. 

May 2, 1946. 
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FETAL MORTALITY IN BREECH DELIVERY 

William J. Dieckmann, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, University of Chicago, and 

the Chirytgo Lying-in Hospital) 

B reech delivery, according to reports, still has a mortality ranging from 
3.8 to 52 per cent. The average gross mortality is 7.7 per cent, corrected 
to 4.2 per cent, for term fetuses on five maternity services. External cephalic 
version in all cases, - and elective cesarean section in primiparous patients at 
term where version fails, have been suggested procedures to decrease the 
mortality. 

A study of the reports on breech delivery for the past fifteen years indicates 
that obstetricians still have manj’- different ideas about the conduct of the 
delivery. AVhat is most important is that little has been done to reconcile con- 
flicting statements, to evaluate the causes of this high fetal mortality, and to 
institute measures to lower it. Some clinics have lowered their fetal mortality 
by an evaluation of each case early in labor, based on a systematic treatment for 
all breech presentations. I have believed for many years that the best clinical 
test of a doctor’s obstetric ability is his management and delivery of a breech 
presentation. 

We divide breech presentations into single (frank), legs extended and thighs 
flexed; and double (full, complete, foot, knee), legs and thighs flexed. We be- 
lieve that the single or double footling, Icnee, etc., are all modifications of the 
double bx'eech, and the presence of one or both feet make traction possible at any 
time, thus differing from the single type where the “breaking up” of the breech 
becomes veiy difficult and at times impossible, due to the failnre of the uterus 
to relax under deep anesthesia. Several vu’iters have suggested that the 
splinting of the fetal body in a single breech prevents engagement and lateral 
flexion during delivery (the latter retai'ding descent), and also makes external 
cephalic version difficult. In a patient with a normal pelvis, the double breech 
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cent in multiparas were due to intracranial hemorrhage. They do not practice 
external cephalic, version. They state “it is our practice to frequently elect 
cesarean section in breech cases, particularly in primiparas. ” Eighty-five sec- 
tions, 10.8 per cent, were performed. Breech delivery is effected under deep 
anestliesia by obtaining both feet and extracting slowly, “after making sure 
that the lower uterine segment is effaced and the external os completely dilated.” 
Tlie head is pushed through the inlet in the transverse, then rotated, and the 
Piper forceps applied if necessary. 

M. Potter states- that, although he has had considerable experience with the 
extraction of arms and aftercoming head, he considers breech delivery as one 
of tlie most serious complications in obstetrics. 

Walsh and Kuder reported a fetal mortality of 12.5 per cent (breech 
mortality for all patients was 13.1 per cent) for breech deliveiy in elderly 
primiparas at the New York Hospital. Twenty-nine per cent of the deliveries 
were by cesarean section, although the clinic incidence of section is 2.3 per cent. 
Their total maternal mortality is 0.198 per cent, but it was 3.6 per cent in this 
group of breeches. They advocate a careful evaluation of all breech presenta- 
tions and the use of cesarean section if anj"- complications similar to our listing 
are present. 

Bill, discussing Potter’s report, states that the arms become extended if the 
lower uterine segment is tight. In several discussions he emphasizes the value 
of complete dilatation and deep surgical anesthesia. 

The corrected fetal and neonatal mortality of 2.7 per cent reported by 
Tompkins in Table I for breech deliveries, either conducted or supervised i)y 
seventeen diplomates of the American Board, indicates the importance of ex- 
perience, I am certain, however, that these same obstetricians have a much 
lower corrected mortality for vertex presentations. 


Table m. Breech Deliveries in Hospitals of Brooklyn, N. Y., 192G-1930 


•WEIGHT 

2,500+ GJI. 

SPON- 

TANEOUS 

AND 

ASSLSTED 

EXTRAC- 

TION 

BROKEN 

UP 



Number 

1597 

555 

405 

2557 

44 

Fetal mortality — per cent 






Total 

6.7 

18.7 

28.9 

16.7 

0.45 

Primipara 


20.9 

28.0 



Multipara 


16.7 

30.0 



4000+ Gm. primipara 

6.1 

19.2 

25.4 



4000+ Gm. multipara 

3.6 

16.0 

31.0 



Fetuses injured 

2.0 

5.0 

9.9 

3.9 

0 


Twentj'-one maternal deaths — 5 from causes not directly associated -with labor. 
oUier 1C cases, death was from rupture of the uterus (3), pulmonary collapse ( 1 ). 
rhap-e and shock (4). and septicemia (8). A total corrected mortality of j, 

1C deaths occurred in the 44 cesarean sections, 11.4 per cent maternal mortality. (Am. 
Obst. & Gynec. 28: 140, 1934. C. Gordon, R. Garlick, and P. Oginz.) 

The data in Table III depict the fetal and maternal mortality associated 
with breech deliveiy in a large city. It is olnuous that parity of the patient, 
size of the fetus, and abnormalities of labor were the important factors in pro- 
ducing mortality. These figures are old, but in view of the continued high fetal 
mortality reported in many hospitals, they are, in all probability, still valid. 
In 1942 there were 2,356 breech deliveries in Chicago. Twenty-four per cent 
required varj'ing degrees of intei’ference. The fetal mortality figures are not 
available, but are undoubtedly high. 
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is more likely to engage than the single; but less likely than a vertex presenta- 
tion. The diffieulty in single breech in performing external version and in ob- 
taining the feet in “breaking up” indicate the tightness of the uterus. The 
significance of single breech in vaginal deliver}'- is e-^ddenced by the fact that 
85 per cent of our teim and 70 per cent of our premature (1,500 Gm.) stillbirth 
and neonatal deaths were single breeches. The deaths due to deliveiy, excluding 
macerated fetuses and those due to major malformations and neonatal disease, 
were single breeches in 67 per cent of the premature and 100 per cent of the 
term babies. Cannell and Dodek reported that 79 per cent of the term fatalities 
were single breeches. Single breech was also of greater significance in 
primiparas, in that 67 per cent of the corrected term and 60 per cent of the 
premature deaths were single breeches. 

Table I lists data from, several maternity seiudces as illustrative of the 
variations and magnitude of fetal mortality in breech delivery. The mortality is 
still high, even after it is corrected by deleting stillbirths, anomalies, and 
neonatal deatlis which could not be attributed to the deliverjL 

Gibberd, in 1931, reported an analysis of breech deliveries as published in 
the annual reports of eight of the leading maternity services in Great Britain. 
He noted that in 269 uncomplicated breech presentations, the total fetal mortal- 
ity was 29 per cent, and in the complicated eases (breech labor in a primipara) 
it was 52 per cent. For comparison, he gave the figures at Guy’s Hospital, in- 
cluded in the above figures, but reserved the term “complicated breech” for 
eases in which some additional abnormality, such as placenta previa or prolapsed 
cord was present. The mortality in uncomplicated breech in primiparas was 30 
per cent, and in multiparas 22 per cent, while in complicated breech it was 71 
per cent in primiparas and 58 per cent in multiparas. When the figures were 
corrected for macerated babies, etc., he found that there was a fetal mortality 
of not less than 28 per cent in primiparas and 15 per cent in multiparas. 

Goethals at the Boston Lying-in Hospital lias made the most extensive study 
of a large number of breech deliveries over a period of years, and his papers 
should be read by every obstetrician. Goethals advocates extraction at full 
dilatation. The excellent results from the Boston Lying-in Hospital are given 
in Table II. He states that 7 per cent of their primiparous breeches were de- 


Table II. Tetatj ]Moutauty IK Breech Delivery (Goethals) 


TERM FETUSES 

1 1913-20 

1 1921-28 

1 1928-37 1 

CESAKEAK SECTION’ 

Primiparas 

9.8% 

9.0% 

.5.0% 

3.1% (32 deliveries) 

!Multipara.s 

13.0% 

7.0% 

4.0% 

10.0% (20 deliveries) 


livered by cesarean section. Breech presentation, per se, on their service offers 
a tenfold risk as compared with vertex, 6.9 per cent against 0.7 per cent. E. 
Potter stated that the mortality for infants and fetuses of 400+ Gm., exclusive of 
those who were dead before the onset of labor, were malfoiTned or had eiythro- 
blastosis; on our semuce for the period 1931 to 1940 inclusive was 9.3 per cent 
for breech against 1.1 per cent for ceplialie, and for 1941 to 1942 inclusive for 
infants and fetuses of 1,500+ Gm. (corrected in the .same manner), were 3.0 
per cent against 0.68 per cent. 

M. Potter, Ervin g, and Brown recently reported 786 breech deliveries with 
an uncorrected fetal mortality of 19.2 per cent, and a corrected one of 9.6 per 
cent. The corrected mortality in primipai'us was 9.6 per cent, and in multiparas, 
S.l per cent. Seventy-five per cent of their fetal deaths in primiparas and 34 per 
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times after the completion of the version. The latter must be stopped or reversed 
if there are any marked irregularities in the heart rate. If difReulty is en- 
countered, an x-ray picture should be obtained. Anesthesia should not be used 
and no undue force should be exerted. 


TabIjE IV. Breech Deliveries, 1941-1945 


WEIGHT 

(GM.) 

NUMBER 

STILLBIRTH AND NEONATAL 
MORTALITY 

(per cent) 

400- 999 

24 


1,000-1,499 

34 

39.2 

1,500-2,499 

80 

26.2 

400+ 

662 

11.9 

1,000+ 

638 

8.6 

1,500+ 

604 

6.8 

2,500+ 

Alive at onset of labor 

524 

3.8 

1,500+ 

604 

4.8 

2,500+ 

524 

3,1 

Excluding antepartum deaths. 

fetal anomalies 

and diseases, and maternal 

complications 



1,500-2,499 

1,500+ 

80 

11.1 

604 

3.0 

2,500+ 

524 

1.7 


Table IV gives the data for the last four years on our service. Our in- 
cidence of breech was 6.7 per cent for fetuses weighing over 400 Gm., and 4.6 
per cent for those weighing over 1,000 Gm. Twin babies weigliing 2,500 Gm. or 
more are included. One should consider only those babies weighing between 
1,500 and 2,499 Gm., and especially those weighing over 2,500 Gm. It is ap- 
parent that whether one considers the mortalities for the groups where the baby 
was alive at the onset of the delivery, or where the doctor was presumably re- 
sponsible for the death, our mortality in breech deliveries has been extremely 
low compared with previously reported figures. The senior obstetrician is m 
charge of the service, but this does not imply that he is present at every breeeb 
delivery. Many of the deliveries are under the supervision of the resident. 
However, the latter has had a minimum of two or more j’-ears of training before 
he is given this responsibility. The patients have been screened for contracted 
pelves, for other major complications, and are usually seen by the senior or 
junior obstetrician while they are in labor, rvhere further screening is carried 
out. An 3 ’' abnormalities of labor demand consultation. There are no deletions. 
The 524 babies weighing over 2,500 Gm., and the 80 premature comprise the 
entire number of babies born bj’- breech between July 1, 1941, and Julj^ 1, 194o- 
The mortality should even be less than this because several babies were lost as a 
result of inexperience or errors in judgment on the part of the resident and at- 
tending obstetricians. 

Breech deliveries (1,500-t- Gm.) comprised 4.4 per cent of our deliveries, 
but the breech mortality was 10 per cent of the total fetal and neonatal deaths ; 
13 per cent of the premature, and 6 per cent of the term. 

The causes of death in our hospital associated until breech delivery have 
been premaiuritj', intracranial injuiy, and asply^xia because of inability to 
deliver head (rarely because of disproportion, and usually because of an ineom- 
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Exteimal Cephalic Version . — Twenty to per cent of the fetuses pre- 

sent as breeeli some time between twenty-eight to thirty-six weeks; Imt the in- 
cidence of breech at tenn is only 4 to 5 per cent. It is difficult to decide whicli 
baby will not turn and also, if the external version is successful, how to keep 
the fetus from reverting to its former position. The objections to version are 
the risk of placental separation, of fetal asphyxia, and of abnormal presentation. 
Strangely, several advocates of version warn against its use in .single lireecJi 
because of the many failures due to tlie extended legs; and of tlie possiliility of 
jiroducing a compound presentation (McCullogh). Various speeialist.s, dis- 
cussing Eyder’s article on external version, give an excellent review. Since 70 
to 90 per cent (82 per cent in our service) of tlie breeeli presentations are single, 
the feasibility and advisability for cephalic version are limited. 

Marehetti pointed out that the incidence of breech delivery at the Sloane 
Hospital where the.y perform external veision is 3.8 per cent, as compared with 
4.5 per cent at the New York Hospital ivhere it is not practiced. Newell, at the 
Boston Lying-in Hospital, reported 1,160 attempted external ver.sions in 784 
breech presentations, beginning at twenty-eight weeks and on to term. Seventy- 
two per cent were successful. Routine repeated external version reduced the in- 
cidence of breech delivery from 3.8 to 2.3 per cent. The gross fetal mortality 
was 4.0 per cent, a reduction, according to Newell, of 38 per cent. Spontaneous 
version occurred in 19 per cent of the eases. 

Siegel and SIcNally collected 1,749 eases of attempted version and found 
that there were 1,485, or 84 per cent, in which it was successful. In a total of 
2,269 external versions, the fetal mortality was 3.3 ])er cent. The.y were suc- 
cessful in their own 68 cases in turning 81 per cent, with a gross fetal mortality 
of 1.8 per cent. 

IMoir reports that external version is succe.ssful in 76 per cent of primiparas 
and 97 per cent of multiparas. Ho states that if external version fails in a 40- 
yoar-old or older primipara, she .should be offered a cesarean section. 

Ryder reported that breech presentations wei’c found in 258 eases out of 
1,700 private patients, and that external version was successful in all but 54, 
18 per cent. The fetal mortality in the 258 babies was 3.1 per cent, but that 
due to dystocia from breech delivery, was 0.8 per cent. However, only 54 were 
breech presentations at delivery, and 21 of thc.se were delivered by cesarean sec- 
tion. Tlierefore, the mortality is 3.7 per cent; corrected, 6.0 per cent (2 in 33). 

Believing that breech delivery is a major procedure that can only be learned 
by practice, I have never urged external version because the eases are needed 
for teaching. A cephalic position is of paramount imj)Oi-tanee wlien a test of 
labor is planned in borderline pelvis. 

Method 

The imtient's bladder and rectum must be empty. The abdomen should 
be well powdered. If the Trendelenberg ])osition does not free the breech, the 
latter must be pushed up by rectal or vaginal finger. The breech Is moved finst 
to the .side of the small ])arts, finis favoring tiexiou. and then piv.ssure is used 
on the hea<l. Rarely, the version is ea.sier in tin* opjiosile direction. The version 
sliould be done slowly ami gently, taking ten or moie ininut^'.s to turn the fetus. 
The fetal lueirt beat must be I'btaincd befon-, frequently during, and several 
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one to toiu" jireeions breech deliveries terminating in stillbirtlis or damaged 
babies. Elective cesarean sections were perfonned for the present breech 
presentations. The other indications Avere repeat section, contracted pehds, 
placenta prcAna, or toxemia. 

Local anesthesia Avas used in the .spontaneous delivery of single breeches in 
50 per cent of the primiparas and 20 per cent of the multiparas. It A\^as rarely 
used in double breech. 

Forceps to the aftereoming head AA'cre used in 81 per cent of the extractions 
in primiparas, and in 70 per cent of the multiparas. 

There Avere tAvo maternal deaths in this group. A cesarean section Avas per- 
formed at 32 Aveeks’ gestation because of .severe pre-eclampsia in a primipara. 
The patient died from pulmonaiy embolism on the thirtieth postoperatm day. 
A primipara Avith heart disease and pre-eclampsia delivered tAidns (second A\'as 
breech) at 33 Avceks, decompensated during labor, and died forty hours after 
delivery. 

A breech presentation should ahvays suggest some abnormality of: fetus, 
pelvis, or uterus (congenital malformation or tumors). In a primipara it should 
suggest a contracted pelvis or disproportion because of a large fetus. 

Prolapse of the umbilical cord before complete dilatation is a serious com- 
plication. Goethals reported an incidence of 3.4 per cent, Avhieh Avas seven times 
that occurring in cephalic presentations. 

Bag. — An intrauterine bag may be inserted either to stimulate contrac- 
tions and/or to force cervical dilatation. There is no unanimity as to the size 
of the bag. We select a bag as large as the fetal head and preferably use no 
traction for at least tAvelve hours. The forceable extraction of the bag prevents 
the taking up of the cervix into the loAver uterine segment, thus leaA'ing a large 
cuff of cei’Anx AAdiieh aaoII cau.se difficulty in deliA'-ering the head. 

I prefer a 9 to 11 cm. Voorhees’ bag, depending upon the size of the fetal 
head, inserted into the vagina (so far as I knoAA', first .suggested by DeLee) m 
all patients AAuth double breech to prevent prolapse of the cord or of the feet, 
to stimulate uterine contraction, and to dilate the vagina. I also use the Anginal 
bag in all single breeches for its stimulation of contractioii, and also for its dila- 
tion of the vagina. The latter makes the delAery of tlie .shoulders and the head 
easier, and lessens the extensive lacerations in the upper vagina that so fre- 
(luently oceui-. If the labor is 2 n’ogre.ssing rapidlj’, the bag Avill soon be descend- 
ing Avith each contraction, and it can be collap-sed and removed. It may be left 
in place for tAventy-four hours or longer. Vaginal bags Avere used in approx- 
imately 10 per cent of the ])rimiparas and 3 per cent of the multiparas. A more 
extensive use of bags Avould liave resulted, in all probability, in a loAA'er fetal 
mortality. 

_Treaimeni. — After 32 AA’ceks, an external cephalic version should be at- 
tempted and repeated at Aveekly inteiwals if the breech presentation recurs. 

The patient AA'itli a bi-ecch presentation after 35 Aveeks’ gestation in carl} 
labor or AAith ruptured membranes should have a careful examination arid 
CA'aluation of the folloAving: i-eproduetiA'o history, age, parity, peh'i.s, and .size of 



DIECKMANN: PETAL MORTALITY IN BREECH DELIVERY 


355 


pletely dilated cervix). Potter and Adair stated that in the 1,050 breech de- 
liveries (400+ Gm.) from 1931 to 1940, intracranial hemorrhage was found in 
43 per cent (81 per cent had autopsies). Intracranial injury, in autopsies, has 
been well studied by Holland. Ford and Crothers, and Benda have reported 
studies on those babies who live after birth trauma. 

Twenty-three per cent of the prematures were found to have no demon- 
strable cause for death at autopsy. A careful study of these patients’ charts 
show that while analgesic drugs were used infrequentlj^ yet anesthetics were 
used at delivery. Just what part analgesic drugs and anesthesia at delivery 
played in the failure of these premature babies to survive is difficult to say. I 
believe that women in premature labor should have no analgesic drugs and 
should have a minimal amount of anesthesia at the delivery, the latter if possible 
being conducted under local anesthesia. 

The fetal mortality, even after correction, is gi’eatest in the prematures 
and abnormally large babies. It is so high in the premature that Kellogg sug- 
gested abdominal hysterotomy as the treatment. Unfortunately, according to 
E. Potter, edema of the meninges occurs most frequently in prematures delivered 
by section. The omission of sedative drugs, the use of local anesthesia, and the 
ability to recognize a eompletelj’- dilatable cervix wiU result in a marked decrease 
in the mortality of premature babies. 

The high fetal mortality in babies weighing 4,000 Gm. or more, especially in 
primiparas, is difficult to lower, even though the obstetrician is experienced. Ex- 
ternal version usually fails in these cases because of the tight uterus and ab- 
dominal wall. Intrauterine fetal measurements and estimates of fetal weight 
are notoriously unreliable. Certainly every attempt should be made to evaluate 
fetal and pelvic size, and the character and course of the labor early enough to 
permit the performance of a safe cesarean section. 

Major congenital anomalies are present in 0.57 per cent of our reportable 
fetuses. The incidence in our fatal breech deliveries was 1.8 per cent. Gordon 
and his associates report an incidence of 2.3 per cent for the breech deliveries 
in Brooklyn. Cannell and Dodek report an incidence of 2.7 per cent on their 
service. This increased incidence of abnormalities does not justify the sacrifice 
of any fetus just because it presents as a breech. 

There were thiiteen fractures of the humerus, clavicle, femur, or skull 
bones; one rupture of the liver, over seven intracranial injuries, and five 
craniotomies. Our incidence of fetal injury was 2.1 per cent. Cannell and 
Dodek reported an incidence of 1.6 per cent; Gordon and his co-workers, 3.9 
per cent; and Gibberd, 5 per cent. The increasing incidence of injury as the 
delivery becomes more difficult is shonm in Table III. Deep anesthesia, ex- 
perience, and lack of haste null decrease the possibility of injury. 

There were 67 cesarean sections (10.5 per cent for fetuses of 1,000 Gm.) 
with two neonatal deaths; a 1,550 Gm. fetus from a mother ivith a placenta 
previa, and a 1,240 Gm. fetus in a toxemic patient. Cesarean section in patients 
Avith normal pelves Avas performed in 13 eases because of maternal age, size of 
the fetus, postmaturity, or preAoous stillbirth. SeA^eral patients had had from 
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Over 80 per cent of tlie breeches are single (frank) breech. We do not be- 
lieve in a routine prophylactic “breaking up” of the breech and pulling dovoi 
one or two legs, but do use this procedure in selected patients where labor is 
unduly slow. There is too much danger of prolapse of the cord or feet. How- 
ever, the patient should not be permitted to labor until the breech is impacted 
in the pelvis and then cannot be broken up. Naturally, if the breech, either 
single or double, descends rapidlj’’, the patient should be prepared for deliveiy 
as soon as there is erovming. 

The experienced obstetrician who has examined many patients vaginally 
knows that the cervix remains completely dilated in the primipara only as long 
as something is holding it open, be it the head, breech, or bag. In the multipara, 
the completely dilatable cervix can always be palpated except momentarily as 
the presenting part is coming through it. What is of importance is that the 
doctor must be able to recognize a completely dilatable cervix with the present- 
ing part at the inlet, as will be found in manj^ patients with breech, floating 
head, or ^vith a transverse presentation. In these patients, if the operator has 
any experience — and the inexperienced doctor should obtain consultation, he 
is not competent to deliver this type of breech — the patient should be surgically 
anesthetized with drop ether, which requires ten to twenty minutes if the mask 
is surrounded by wet towels. Chloroform or drop ether are the only anesthetics 
that "will completely relax the uterus when it is necessary to “break up” a 
breech. Complete relaxation of the uterus cannot be obtained with any of 
the gas anesthetics. If no- skilled anesthetist is at hand, the doctor can scrub 
and don gown and gloves, anesthetize the patient with ether, and then change 
gloves and gown, leaving the anesthesia to someone else and complete the 
deliverjL 

Willson, on our service, states that the pelvic floor is relaxed to a greater 
degree under spinal anesthesia (40 to 50 mg. novocaine) than under general 
anesthesia. We plan to try curare (intocostrin) for its relaxing effect on the 
recti and levator ani muscles. 

The vagina should be well lubricated with thick soap if a vaginal bag was 
used, and manually ironed out if one Avas not used. Both feet should be ob- 
tained, and sloAv doAvmvard traction made. Usually Pinard’s maneuver fails 
because of the tight uterus, and the doctor has to grasp the feet and pull them 
dovm. When the feet are through the vulva, a deep episiotomy should be per- 
formed. The delivery should be slow, with traetion in the proper plane 
(posterior). Anesthesia can be stopped when the umbilicus is visible. In many 
jiatients the shoulders can be delivered as they present, but in a difficult case 
one must gently and slowly rotate the body of the baby back and forth vdth 
slight traction until one or the other scapula appears under the sjonphysis. The 
Angel'S can then be hooked in the elbow, or the humei'us can be splinted and 
the arm wiped over the babj’^’s ehc.st and delivered, and the other shoulder ro- 
tated anteriorly and delivered (Potter). Rarely, one has to pull the po.sterioi 
shoulder into the pehns and then rotate it anteriorly. I doubt if a nuchal arm 
ever occurs. 
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the fetus (determined by McDonald, Alilfeld, or comparable measurements). 
An x-ray of the fetus and pehis may be indicated. Deliveiy should be by an 
elective cesarean section if the pelvis is (1) contracted, or (2) borderline witli 
a large baby. Occasionally the operation is indicated if the fetus is of unusual 
value because, if tlie head sticks, the baby is either stillborn, or would have been 
better stillborn than living -with intracranial injuiy. Primiparas who- are 35 
years and older with large babies (4,000 Gm.), unless labor progresses normally, 
should have a cesarean section. 

The final decision as to the management should be made after six to eighteen 
houi*s of labor and/or ruptured membranes. The obstetrician should considei- 
(1) vaginal deliveiy (use of vaginal or intrauterine bag or “breaking up” of 
single breech if labor is slow), or (2) cesarean section (faulty uterine mech- 
anism) , 

The contractions are weak and the intervals long in many breech labors. 
Large doses of analgesic drugs should not be used unless the labor is normal 
(contractions lasting 40 to 50 seconds at 2 to 3 minute inteiwals, and cervical 
dilatation progressing normally as determined by vaginal examination). One 
dose of 0.2 to 0.4 Gm. sodium amytal, followed by nitrous oxide or ethylene an- 
algesia may be used. 

In the test of labor in a breech, one is guided primarily by the length of 
time it takes for the eer^dx to dilate. If the cervix dilates completely, the doctor 
must decide whether or not the head can be delivered vaginally. In most pelves, 
4,500 Gm. babies can be delivered as a breech if the obstetrician is sldHed. The 
obstetrician with average experience should perform cesarean section for breech 
fetuses weighing over 4,500 Gm. If contractions are faulty and dilatation is 
slow, and if there are any complicating factors, such as previous stillbirths, age, 
or sterility, a cesarean section should be considered. Patients come to an ob- 
stetrician in order that they may survive and be in good health and, at the 
same time, have a healthy bab^L In general, where the obstetrician begins willi 
a live baby but delivers a. dead or badly injured balw', or b^' craniotomy, he has 
performed poor obsetetrics. 

The question of spontaneous delivery of the breech, of manual aid, of breech 
extraction by “brealdng up” or “decomposition,” or the latter after a period 
of one or two hours, is an academic one. Difficulties in the deliveiy of breech 
are in achieving and recognizing a eomiiletely dilatable cervix, and delivering 
the .shoulders and head. If the doctor is experienced in the management of 
aftercoming shoulders and head, a breech extraction should be no trouble for 
him. It is worth while to practice elective internal podalic version in suitable 
cases in order that one gain this necessary exjieriencc in the management of liie 
aftercoming shoulders and head. We select multiparas with intact membranes, 
a completely dilatable eeiwix, and a high head for teaching elective ])odalic 
version. This is at variance with i\[. Potter, who states that any eompai-ison 
between elective podalic version, which he practices, and breech delivery- is un- 
tenable “because in a breech delivery it is impossible to control the arms, Hh; 
head is always unmolded and is frequently extended. In an elective infernal 
podalic vci-sion these three uncontrollable complications can be avoided.” 
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If the l)reech does not engage A\dtli 9 to 10 cm. dilatation, and if, after one 
or two honrs’ time, there has been no change in the dilatability of the cervix, a 
Dulirssen incision may be made at 6 o’clock and the breech broken np and ex- 
tracted. It is difficult and usuallj'- impossible to make the incision if one waits 
until shoulder or head dystocia occurs. Our practice is to bring dovm only one 
foot if there is any question about the dilatability of the cervix, because the but- 
tocks and one thigh are larger than the fonner alone. 

When the breech crowns, and especially if it is a single breech, the perineum 
is infiltrated wuth 0.5 per cent novoeaine, an episiotomy performed, and as soon 
as the breech is stenuned under the symphysis, the patient is anesthetized with 
drop ether and the remainder of the delivery is completed by the physician. 

In a double breech, as soon as the cerwix is completely dilatable, either Avitli 
the feet presenting at the introitus or still within the vagina, the delivery is com- 
pleted. Nothing is gained by delay. 

After delivery, the vagina, cervix, and lower uterine segment should be 
palpated and inspected for lacerations and raptures from the shoulders or after- 
coming head. 

The breech in which dilatation and descent occurs normally gives little 
trouble, and the fetal and neonatal mortality will be low. Admonitions such as 
“hands off,” “masterly inactivity,” without instructions how to detect and to 
correct abnormalities in labor are dangerous. The indications for interference 
given by Sherman — ^maternal distress, impacted breech, tonic uterus, no advance 
with full dilatation for three hours, no advance into inlet in slightly contracted 
pelvis — will not save many babies’ lives and will result in an increased maternal 
mortality. When these conditions are present, the doctor has waited too long. 

The following cases are examples of poor obstetrical judgment : 

A 38-yeai'-old gravida v, para iv, 31 weeks’ gestation, in labor 74 liours. A 
5 cm., and later a 9 cm. intrauterine bag were used. Extraction of a 1,580 Gm. 
fetus Avith rupture of the uterus, incomplete hysterectomy, and blood_ trans- 
fusions. Survival of the mothei*, but death of the fetus from intracranial injury. 

A 36-year-old gravida ii, para 0, was treated for mild toxemia during preg- 
nancy and, on Au^ist 1, at 43 weeks’ gestation, the memlDranes ruptured. On 
admission, the cervix was 5 cm. dilated and thin. During 118 hours of intennit- 
tent labor, the patient had eight recta], but no vaginal examination. The blood 
pressure and proteinuria increased. Several notes by the attending obstetrician 
were “watch” and “continue careful observation.’’ Finally on August 5, at 
10:20 p.n., the fetal heart could not be heard, the breech was with great 
difficulty broken up (contraction i-ing) and a 3,940 flm. stillborn baby was de- 
livered. A vaginal examination within the fir.st twenty-four hours might have 
revealed a completely dilatable cervix or an uneffaced cervix. If the latter were 
found, a cesarean section should have been considered within the first twenty- 
four houi-s (primipainty, age, postmaturity, toxemia, and abnormal labor). 

Conclusions 

Breech deliveiy has a gross mortality of 7.7 per cent, cori-ected to 4.2 per 
cent for term fetuses on maternity services. The mortality in premalurcs is over 
25 per cent. 

The breech deaths are due to prematurity, intracranial injury, asphyxia, 
and a small number of rtsceral injuries. 
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With the patient surgically anesthetized with drop ether, there is no re- 
sistance from the pelvic floor or from the abdominal muscles. The baby should 
straddle the forearm, one or two Angers of one hand are inserted into the baby’s 
mouth, producing flexion of the head, and gentle pressure exerted from above 
until. one can determine in which diameter the baby’s head will best enter the 
pelvis. This maj^ be in the anteroposterior, oblique, or in the transverse. Forceps 
should never be applied to the head at the pelvic inlet. This is what causes 
intracranial injury. Once the head is in the pelvis, the doctor can in most cases 
deliver it by increasing flexion and pressure from above. Where this fails, 
forceps should be applied early, and the delivery should be by the “combined 
method.” If there is any delay, the posterior perineum must be retracted and 
the blood wiped out, therebj^ exposing the baby’s mouth and permitting the baby 
to breathe. None of the forceps, even the Piper, are constnieted so that tliej^ will 
cause flexion of the aftercoming head. This is of the utmost .importance. In 
the “combined” maneuver (see Pig. 1) forceijs are applied by one operator, 
the other with the babj’’ straddling his forearm, pushes from above, and at the 
same time flexes the baby’s head with his fingers in its mouth. One will be 
amazed at the ease with which babies’ heads can be delivered. 



Pig-. 1. — ^lUustration showing the application of the forceps combined with the Celsus-Wiegand 
Martin maneuver for delivery of the aftercoming head after it is through the inlet. 


We do not approve the Mauriceau-Smellie-Veit or Prague maneuvers be- 
cause of the real possibility of intracranial hemorrhage. The Celsus-Wiegand- 
Martin maneuver (flexing head and pressing suprapubicalljO , especially if the 
patient is surgically anesthetized, is effective in most cases hi delivering the 
head. Where it fails, forceps should be used as described under the tenn 
“combined.” 



THE FETAL RISK IN BREECH DELIVERY 
A Study Based on 708 Cases 

Herbert B. Guyer, M.D., and Claude E. Heaton, M.D., New York, N. Y. 

(From the Obstetrical and Gynecological Service [Third Surgical Division], Bellevue Hospital, 
and the Department of Obstetrics and Gynecology, New York University 

College of Medicine) 

S tatistics from many dimes over a long period of time have shown a 
high fetal mortality rate in breeeh as compared to vertex delivery. Despite 
refinements of technique, there has been no significant improvement since 
Holland,^ in 1922, showed that 75 per cent of the term fetal deaths in breech 
deliveides are due to laceration of the tentorium eerebelli with subdural hemor- 
rhage. 

There is, furthermore, no agreement as to the amount of fetal risk involved 
in breeeh delivery itself. This is in part due to the fact that no standard has 
been generally accepted for the exclusion of complicating factors, and, as a 
result, the corrected fetal mortality rates of different authors vary consider- 
ably. 

The wide variation in the results reported from several clinics is shown m 
Table I. These differences are mainly due to the disagreement as to Avhat con- 
stitutes a normal, uncomplicated breeeh delivery. As examples, Moore and 
Steptoe® include infants weighing 1,500 Gm. or over in their figures; Caldwell 
and Studdiford® include infants Aveighing OA'er 4 pounds (1,800 Gm.) ; HaAvker 
and Soule^ include onl}’- infants AA’^eighing over 2,500 grams. LikeAvise, in correct- 
ing for eases Avhich might add to the normal risk of breeeh delivery, Goethals," 
and Maeafee and McClure® eliminate cases of cord prolapse ; Moore and Steptoe, 
on the other hand, believe that prolapse of the cord is part of the hazard in- 
herent in breech deliverJ^ It is CAudent that Ave cannot compare fetal mortality 
rates from different clinics unless the standards are the same. 

In an effort to ascertain the fetal risk inherent in breech deliA’’ery, Ave have 
analyzed 708 cases of primary breech deliveiy occurring on the Obstetrical 
Service of Bellevue Hospital during the ten years from June, 1934, to June, 
1944. Internal podalie A’^ensions folloAA’^ed by breech extractions are not included, 
and cesarean sections are considered separately. During this period there Avas 
a total of 15,398 deliA^eries, giving an incidence of breeeh presentation of 4.6 
per cent. All cases AA-ere delivered by the resident staff, A\'ith the assistance oi 
a member of the visiting staff, Avhen special difficulties appeared probable. 

Methods of breeeh delivei-y are classified on this service as folloAVs: (a) 
Spontaneous breech delivery, a term used for the eases in AAdiich the breecli is 
quickly and spontaneously deliA^ered Avithout any manipulation by the doctor. 
This usually occurs only Avith small babies, (b) Assisted breech delivery, m 
which the birth is alloAved to proceed spontaneously up to the appearance of tlie 
umbilicus, after Avhich assistance is given for the delivery of the shoulders and 
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External cephalic version should be attempted repeatedly, but no undue 
force and no anesthesia are to be used. 

A systematic outline for the management of lireech delivery is given, but 
each case must be evaluated individually. 

The important steps in breech delivery are: (1) prompt recognition of 
abnormal labor, (2) delivery if no descent for one hour and cervix is completely 
dilatable, (3) deep surgical anesthesia, (4) deliberation in delivery, (5) deep 
episiotomy, (6) Potter technique for delivery of shoulders, (7) the Celsus- 
Wiegand-Martin maneuver for delivery of the head or combined with forceps. 

Cesarean section should be used more frequently in primiparas at term 
with large babies presenting by the breech. 


I am indebted to Dr. . Robert F. AVortmann for liis aid in reviewing some of the patients’ 
records. 
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Table II. Calculation of-Corrected Fetal Mortality Rate 


- 

CORRECTIONS 

NO. OF 
CASES 

STILLBIRTHS 

AND 

NEONATAL 

DEATHS 

TOTAL NO. 
OF 

CASES 

TOTAL 

STILLBIRTHS 

AND 

NEONATAL 

DEATHS 

FETAL 

MORTALITY 

RATE, 

PERCENTAGE 

Totals 




708 . 

220 , 

31.0 


Nonviable infants 

110 

110 




Remainder 



- 

598 

no 

18.4 


Premature infants 

174 

68 




Remainder 




424 

42 

10.0 


Twins , 

30 

9 


- 


Remainder 




388 

33 

8.5 


Prolapse of cord ' 

13 

1 




Remainder 


Bi 


375 

32 

8.5 


Maceration of fetus 


6 




Remainder 


mm 


369 

26 

. 7.3 


Congenital defects 

5 

5 




Remainder 




364 

21 

5.8 

. 

Pre-eclampsia and 
eclampsia 

0 

0 




Remainder 




359 

21 

5.8 


Premature separation 
of placenta 

2 

1 

! 



Remainder 



1 

1 

. 357 

20 

5.6 


Placenta previa 

1 

0 




Remainder 




356 

20 

5.0 


Hemorrhagic disease 
of newborn 

1 

1 




Remainder 




355 

19 

5.4 


Icterus gravis 

1 

1 




Remainder 




354 

18 

5.1 


Miscellaneous 

2 

2 




Final 

remainder 




352 

16 

4.5 


Table II. In calculating the risk of breech delivery per se, we have excluded 
eases with the following complicating factoi’s which affect fetal mortality. 

Nonviahility . — Nonviable infants are defined on this service as infants born 
before the twenty-eighth week of gestation and weighing less than 3 pounds. 
There were 110 such births with 110 deaths — a mortality rate of 100 per cent. 
The fetal mortality rate after correction for these cases was 18.4 per cent. 

Prowhirity . — premature birth is defined on this service as occurring , 
between the twenty-eighth and thirty-eighth week of pregnancy, the infant 
weigliing between 3 and 5 pounds. There were 174 premature infants delivered 
of wliich 68 died, giving a premature fetal mortality I’ate of 39 per cent. The 
fetal mortality rate after this additional correction was 10.0 per cent. 

Presence of Twins . — ^Breech iiresentations in twins often present additional 
complications such as maternal toxemia, premature separation of the placenta, 
uterine atony, and domination of the common circulation by one twin. As sug- 
gested by Tompkins,^” the first twin eliminates much of the danger of delivery 
for the second twin by stretching the birtli canal. There were 36 breech de- 
liveries occurring in twins with nine fetal deaths, giving a gross fetal mor- 
tality rate of 25 per cent. The fetal moi’tality rate after this further 
subtraction was 8.5 per cent. 
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Table I. Corrected Fetal Mortality Rates of Various Authors 


AUTHOR 

YEAR OP 
PUBLICATION 

FETAL JIORTALITY RATE, 
PERCENTAGE 

Caldwell and Studdiford 

1929 

11.11 

Cannell and Dodek 

1934 

6.75 

Macafee and McClure 

1937 

6.10 

Moliler 

1938 

5.50 

Siegel and McNally 

1939 

12.10 

Patton and Mussey 

1940 

3.77 

Hawker and Soule 

1940 

4.81 

Goetlials 

1940 

7.40 

Hansen 

1941 

0.80 

Waters 

1942 

11.20 

Tompkins . 

1943 

2.70 

Moore and Steptoe 

1943 

12.80 


head. This is the usual procedure for breech delivery on the service unless 
definite indications exist for breech extraction. Both shoulders are delivered 
anteriorly if possible, but, if difficulty is encountered, the posterior shoulder is 
delivered as such. The aftereoming. head is delivered by either the Mauriceau- 
Sinellie-Veit or Wigand-Martin maneuver. If these fail. Piper forceps are, used, 
(c) Breech extraction, in which the operative interference is commenced before 
the passage of the lireech over the perineum. The procedure is carried out on 
this service only for specific indications, the chief one being prolongation of the 
second stage. 

Analgesia in the first stage of labor consisted, during these years, in the 
more or less routine use of nembutal and scopolamine. Demerol was utilized in 
certain cases in the last year covered by the study. Nitrous oxide and oxygen 
were used in the second stage up to the birth of the umbilicus, following which 
the patient was anesthetized with ether on an open cone. Breech extractions 
were performed throughout with this form of ether anesthesia. 

Most of these cases were patients of the prenatal clinic, but a fairly large 
proportion were seen only after the onset of labor. Stereoscopic x-ray plates, in 
accordance with the Caldwell-Moloy technique, were employed to aid in the 
diagnosis of the pelvis whenever there appeared the slightest indication. In 
recent years all primiparas with breech presentations have been x-rayed. 

It has been a policy of the Bellevue Service to perform prophylactic external 
cephalic versions after the thirty-sixth week of gestation. The patient is placed 
in Trendelenbui’g position, and the version is attempted without anesthesia. If 
the breech cannot be turned easily, further manipulations are deferred. During 
the period of this study there were 91 recorded attempts to perform external 
cephalic version, of which 56 cases, or 62 per cent, were successful. Others 
have reported success in over 90 per cent of the cases.'^’ ® In an analysis of 
2,269 successful versions- done by various authors, Siegel and McNally® have 
concluded that carefully done external versions result in, few accidents and a 
good outcome for the fetus. Our expeinence has been the same. 

Complications in Breech Delivery 

In this series of T08 breech deliveries there were 220 deaths, giving a gross 
fetal mortality rate of 31.0 per cent. Our analysis of these 2^0 deaths appears in . 






TABiiE IV. Analysis op Sixteen Uncojipeioated Breech Petal Deaths 
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Prolapse of the Cord . — There were 36 prolapsed cords in the total 70S 
eases — an incidence of 5.1 iier cent. Among 388 cases of single mature breech 
birtlis there were 13 prolapsed cords — an incidence of 3.4 per cent. Both of 
these figures contrast strongly with our vertex deliveries. During the years of 
this study, there were 14,255 vertex deliveries (excluding nonviable births) vdth 
50 prolapsed cords — an incidence of only 0.35 per cent. Prolapse of the cord 
occurs, then, over ten times as often in breech as in vertex presentations. 

Although it occurs less frequently, prolapse of the cord in a vertex pres- 
entation is much more serious than in a breech presentation. Thus, of the 50 
prolapsed cords in vertex deliveries, 38 were in term cases. Of these 38, there 
were 20 fetal deaths, giving a fetal mortality rate of 53 per cent in term vertex 
deliveries with prolapsed cord. Among the term breech deliveries there v^ere 
13 prolapsed cords with one fetal death — a fetal mortality rate of 8 per cent. 
Therefore, _ fetal death will occur over six times as often with prolapsed cord in 
vertex deliveries as in breech deliveries. Tliis difference is probabty due to the 
fact that there is greater compression of the cord by the hard head than by the 
softer, smaller breech. 

In spite of the great frequency of prolapsed cord in breech presentation 
and its relative safety, it cannot be discarded as a complication. We agree, there- 
fore, with Macafee and McClure® and with Goethals,® who have also corrected 
for these eases. With the subtraction of eases with this complication, as Avell as 
those of the preceding groups, the fetal mortality rate remains 8.5 per cent. 

Other Complications . — Six macerated term stillbirths were delivered in this 
series. In one case tliere were no fetal movements felt for two days before 
admission. Three of tlie six cases delivered with the cord around the neck, a 
possible cause of the intrauterine death. 

Five cases of congenital fetal defects incompatible witli life were eliminated 
from our figures. Tliese anomalies included: exstrophy of the bladder witli 
intestinal obstruction due to a large umbilical hernia, hydrocephalus neces- 
sitating a craniotomy on the aftercoming head, congenital cardiac anomalies, and 
two cases of spina bifida. 

There were no fetal deaths attributable to maternal toxemia. Neverthele.ss. 
four eases of pre-eclampsia, and one of eclampsia were eliminated, since it was 
felt that these were complications which in general constitute an appreciable 
additional risk to the fetus. 

Premature separation of the jilacenta was present in two cases and resulted 
in one fetal death. The fetal heart in tliis case was lost during labor, and 
examination of the placenta after deliverj^ showed evidence of premature separa- 
tion. 

There Avas one case of placenta preAua in the series, but this' ivas folloived 
by the birth of a living infant. 


Table III. Corrected Fetal Mortality Rate ix Primiparas axd Multipara.s 



1 PRIMIPARAS 

1 3IDLTIPARAS 



STILLBIRTHS 

1 

STILLBIRTHS 



AND 


AND 


NO. OF 

NEONATAL 

NO. OP 

NEONATAL 


CASES 

DEATHS 

CASES 

DEATHS 

Spontaneous breech delivery 

5 

0 


0 

Assisted breech delivery 

131 

2 


4 

Breech extraction 

27 

10 


0 

Totals 

163 

12 


4 

Corrected fetal mortality rate 

7 A per cent | 

2.1 per cent 
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Severe heinorrliagic disease of the newhorn and icterus gravis eacli resulted 
in one death during the neonatal period. 

Two unusual complications were responsible for two fetal deaths. In the 
fii’st case, althougli the fetal heart remained good throughout labor, an assisted 
breech delivery resulted in a stillbirth. At delivery, three tight loops of cord 
were found around the neck. Autop.sy showed marked aspiration of amniotic 
fluid due to asphyxia. In the second case the patient was admitted with the 
cervix fully dilated and no fetal heart present. She was immediatelj’' delivered 
of a dead fetus. The cord was found to be unusuallj'- long, measuring thirty 
inches. It was felt that an occult prolapse of the cord had probably been 
present. Autopsj^ showed atelectasis and congestion of the lungs with moderate 
aspiration of amniotic fluid. 

After excluding all the above complications, there is a remainder of 352 un- 
complicated cases of breech deliveiy with 16 fetal deaths directly due to the 
breech presentation and deliver^’'. This gives a corrected fetal mortality rate 
of 4.5 per cent. Since the corrected fetal mortality rate of all term deliveries 
on this service is 1 per cent, there is a four and a half times greater fetal risk 
inherent in breech delivery. 

Fetal iloi'tality Rate According to Parity. — A comparison of the corrected 
fetal mortality rate in primiparas and in multiparas is shoivn in Table III. There 
were 12 fetal deaths in 163 uncomplicated primiparous breech deliveries — a cor- 
rected fetal mortality rate of 7.4 per eent. Of 189 uncomplicated multiparous 
breech deliveries, there were four fetal deaths — a corrected fetal mortality rate 
of 2.1 per cent. It is evident that the fetal risk in primiparas is over three times 
greater than in multiparas. 

Ten of the deaths in the primiparous group occurred after breech extrac- 
tions, and two deaths occurred after assisted breech deliveries. All the four 
deaths in the multiparous group occurred after assisted breech deliveries. This 
does not necessarily mean that the breech extractions as such were responsible 
for the fetah deaths. The essential cause is to be found in the reason for the 
extractions. 


Fetal Mortality Directly Due to Breech Delivery. — An analysis of the 16 
uncomplicated fetal deatlis is given in Table IV. 

In the primiparous group ten of the twelve fetal autopsies showed birth 
injuries — ^lacerations of the falx and tentorium cerebelli, intracranial hemor- 
rhage, and fractures of the vertebrae. The other two autopsies showed marked 
aspiration of amniotic fluid, which in this clinic is considered anatomic evidence 
for the pre-existence of an asphj’xial state. 

Of the ten cases with birth injuries, eight were delivered by breech extrac- 
tion, and of these eight, there was evidence of a slight to moderate disproportion 
between the fetus and the pelvis in seven cases. 

There are two remaining cases of birth trauma in tliis group. They both 
followed assisted breech deliveiles. In one of these cases the injury can be 
attributed to an incompletely dilated cervix which contracted about the head 
after the buttocks had passed through Avith ease. This is the only instance m 
Avhich an incompletely dilated cerAux played a major role in causing fetal 
death. The other case occurred in the delivery of a 7 pound, 12 ounce fetus 
through a pelvis AA’hieh Avas considered clinically ample but Avas, unfortunately, 


not x-rayed, - 

In the multiparous group tAim of the four cases presented some degree oi 
di.sproportion betAA’cen fetus and peh-is. Autopsy on one of these cases shoAATQ 
CA’idence of birth trauma; the other shoAA-ed a.spiration of amniotic fluid. vJl 
the remaining two eases, autopsy on one shoAA'cd misuse of the Flagg larjmgo- 
scope as demonstrated by lung emphysema; autop.sy on the other ease was 
refused. 



7 lb. Yes (jynccoid A.P. = 9.75 cm. Breech ex- Stillbirth Aspiration of amniotic fluid 

M oz. Trans = 11.5 cm. traction 
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Cesarean Section . — Cesarean section was performed in sixteen cases of 
breech presentation during the period of this study. The results are summarized 
in Table V. The indications were as follows: pelvic disproportion, 12 cases; 
cervical dystocia, one case; severe cardiac disease, one case; carcinoma of the 
rectum, one case ; elderly multipara with no living offspring, one case. 

All babies delivered by cesarean section were discharged well from the 
hospital. There was one maternal death occurring on the nineteenth postopera- 
tive day due to a retroperitoneal abscess with septicemia in a case of carcinoma 
of the rectum. 

Twelve of the 16 cesarean sections were indicated because of pelvic dispro- 
portion. It is interesting to note that the disproportion in these cases was much 
more marked and easier to recognize than that found in our cases of delivery 
from below with fetal death. It seems, then, from the standpoint of the fetus 
at least, that it is an advantage to have definite rather than lesser degrees of 
disproportion. 

Discussion 

Since eight out of 11 cases of birth injury show evidence of slight or 
moderate pelvic disproportion, it follows that any attempt to lower the fetal 
mortality rate must concern itself primarily with this group. Although other 
factors, such as uterine contractions, cervical dilatation, character of the soft 
parts, and the degree of extension of the fetus are important, the common de- 
nominator in these eases appears to be a minor degree of pelvic disproportion. 
Such a condition in vertex presentations would probably cause little effect, as 
the head would mold through the pelvis. Since the aftereoming head has no 
time to mold, there can lie no trial of labor in breech delivei'y. The choice of 
procedure must be determined before the head reaches the pelvis. 

The problem, then, is to determine the degree of pehne disproportion be- 
yond which cesarean section should be performed. Radiologic comparison oi 
the size of the head and the pelvis is less satisfactory in breech than in verte.x 
presentations.^® The detei’mination of pelvic disproportion in breech presenta- 
tions still must remain an intelligent guess based on a clinical evaluation of the 
pelvis, the estimated size of the fetus, and careful x-ray studies of the' pelvi.s 
as emphasized by Thoms and others. 

In borderline cases, we must weigh the maternal risk in elective cesarean 
section again.st the fetal risk in delivery from below. In competent hands and 
with the advantages of penicillin, sulfonamides, and improved anesthesia, the 
maternal mortality rate in elective cesarean section can be kept to very low 
figures. In one recent report of 500 consecutive cesarean sections, the maternal 
mortality rate was 0.4 per cent.’'' 

If a patient with slight to moderate degi-ees of pelvic dispi'oportion is al- 
ready in labor, slight additional information can be obtained by observing the 
ease vuth which the breech de.scends. If such a patient with good labor con- 
tractions has trouble pushing the breech forward into the pelvis, there will 
obviously be difficulty with the aftereoming head which has a larger circum- 
ference. But even if the breech de.scends rapidly, thci-e is .still no certainty that 
the head vdll do the same. 
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Combining tlie primiparas and mnltiparas, ^Ye find that of 16 fetal deaths 
in cases of nncomplicated breech delivery; 11, or 69 x>er cent, showed evidence 
of birth injury on antopsy. Of these 11 cases, eight, or 73 per cent, showed 
evidence of slight to moderate disproportion between fetus and pelvis. 

Premature rupture of the membranes occurred in eight of these 16 cases. 
We feel that tliis did not contribute to our fetal mortality in anj^ significant 
way, and only two instances of prolonged labor occurred with this complication. 
Both of these cases showed pelvic disproportion, and autopsy showed intra- 
cranial injury. In analyzing cases with premature rupture of the memliranes 
Seliulze^^ found that the fetal mortality rate in breech was only slightly higher 
than usual. Cannell and DodelP- stated that the duration of labor was not 
affected by earty or late rupture of the membranes. 


Table V. Analysis of Sixteen Cesarean Sections in Breech Presentation 


RAR- 

ITY 

BIRTH 

WEIGHT 

X-RAY 

pelvis 

1 TYPE 

1 measurements 

RESULT 

OF 

BABY 

INDICATION 

P. 

0 lb. 

10 oz. 

Yos 

Android with poor 
inidpelvis 

A.P. = 10 cm. 
Trans = 12.5 cm. 
Spines = 9 cm. 

Normal 

Moderate dispropor- 
tion. Poor configura- 
tion of pelvis 

P. 

5 lb. 

11 oz. 

Yes 

Small anthropoid 

Poor plates 

Normal 

Moderate to marked 
disproportion 

P. 

G lb. 

No 

Clinically ample 

— 

Normal 

Cervical djLstocia 

P. 

G lb. 

Yes 

Small gjmecoid 
with android 
tendencies 

A.P. = 9.5 cm. 
Trans = 9.5 cm. 
Spines — 8 cm. 

Normal 

Moderate disproportion 

P. 

5 lb. 

11 oz. 

Yes 

Gjmecoid with A.P. == 10.3 cm. 

narroxo fore- Trans = 11.4 cm. 

pelvis and outlet Spines = 8.S cm. 

Normal 

Moderate disproportion 

P. 

9 lb. 
G ^/2 oz. 

Yes 

Android with flat 
tendency 

A.P. = 8.5 cm. 
Trans = 11.5 cm. 
Spines = 8.5 cm. 

Normal 

Marked disproportion 

P, 

G lb. 

5 oz. 

Yes 

Platypelloid with 
fair midpelvis 
and outlet 

A.P. = 8.5 cm. 
Trans 12 cm. 

Spines 

Normal 

Moderate disproportion 

M. 

G lb. 
131^ oz. 

Yes 

Gjmecoid with 
marked android 
tendencies and 
poor outlet 

A.P. = 9.9 cm. 
Trans = 10.2 cm. 
Spines = 9.2 cm. 

Normal 

Moderate dispropor- 
tion, previous cesar- 
ean section 

M. 

10 lb. 

1 oz. 

Yes 

Marked android 
with narrow 
forepelvis 

A.P. = 9.5 cm. 
Trans = 10,8 cm. 
Spines = 8.5 cm. 

Normal 

Marked disproportion 

M. 

5 lb. 

8 oz. 

Yes 

Gynecoid with 
good outlet 

— 

Normal 

Cardiac 

M. 

8 lb. 

9 oz. 

No 

Clinically ample 

— — 

Normal 

Carcinoma of rectum 
with obstruction of 
birth canal 

M. 

G lb. 
ir, oz. 

Ye.s 

Platypelloid 

A.P. = 9.4 cm. 
Trans = 12.3 cm. 
Spines = 10 cm. 

Normal 

Moderate disproportion 

M. 

9 lb. 
n/j oz. 

Yes 

Android with 
platj-pelloid 
tendencies 

A.P. = 8.3 cm. 
Trans = 12 cm. 
Spines = 9 cm. 

Normal. ! 

Marked disproportion 

M. 

7 lb. 

I oz. 

Y^es 

Small android 

A.P. = 8 cm. 
Trans = 10.5 cm. 
Spines = 8.5 cm. 

Normal 

Marked disproportion 

M. 

G lb. 

4 oz. 

Ye.': 

Small gj-necoid A.P. = 9 cm. 

with platj-pelloid Trans = 12 cm. 
tendencies Spines = 9.5 cm. 

Normal 

Slight to moderate dis- 
proportion 

M. 

G lb. 

5 0/.. 

Yes 

G^•necoid with 
good midpelvis 
and outlet 

A.P, =r 10.5 cm. 
Trans = 11.5 cm. 
Spines = 9.5 cm. 

Normal 

Elderly multipara; no 
living children 



MATERNAL OBSTETRIC PARALYSIS 


John Totterdale Cole, M.D., New York, N. Y. 

(From the Deinirtment of Obstetrics and Gynecology, Cornell University Medical College and 

The Neio YgrTc Hospital) 

M ATERNAIj obstetide paralysis, or traumatic puerperal neuritis, is a condi- 
tion oliserved during the puei’iierium, and occasionally during labor. It is 
characterized by pain and paresthesias and a variable paralysis of one or both 
of the lower extremities. There have been several cases of obstetric paralysis 
recently at the Woman’s Clinic of the New York Hospital and, because of a 
desire to direct attention to the importance of early diagnosis and treatment of 
this unfortunate complication of pregnancy, these cases will be recorded in some 
detail. ' 

Nerve injury of the mother due to the trauma of labor has long been recog- 
nized, yet has received little attention in the textbooks of obstetrics, and the 
olDstetrie literature dealing witli this disturljing injury is meager. This may he 
attributed to the fact that few, if any, cases are encountered in a lifetime of 
obstetric practice. Often these patients are under the care of a consulting 
physician, and their records maj^ be lost to obstetric writings. Again, the in- 
jury may be of such a mild nature as to go uimotieed, or, as Barns obseiwes, 
cases may be attributed to a functional cause when it is tempting to suggest that 
trauma has occurred to pelvic neiwes. 


Symptoms 

The objective and subjective findings in obstetric paralysis are not always 
constant. Pain during labor, referred along the course of the sciatic nerve, 
is tlie earlie.st sign. With the present-day widespread and liberal use of 
sedative drug.s, and the introduction of caudal anesthesia, this symptom might 
easily be overlooked. As lal^or continues and uterine contractions become more 
intense, the pain increases in severity. Indeed, it may be associated onlj'" with 
the uterine contractions. Various paresthesias occur. The patient may com- 
plain of: “numbness,” “dead feeling,” “foot is asleep,” “pins and needles,” 
or of thermal changes. During this same period, spasmodic eonti’actions of 
muscles and paralysis may be obseiwed. In many eases the condition goes un- 
recognized until .several days after delivery. The degree of nerve involvement 
also vai'ies, ])ut paralysis of the flexors of the foot, or “foot drop,” is a rather 
constant finding. Careful examination, however, will show that other muscles 
of both the leg and thigh are paralyzed. The ankle and knee jerks may exliibit 
abjiormalities, while .sensory findings vill range from alnio.st normal to complete 
loss. In severe cases, ati-ophy and wasting of muscle groups will eventually 
follow. 

History and Etiology 

In most of the literature, von Basedow (1838; is given credit for the 
first description of matei-nal paralysis. Churchill (1857} devoted an entire 
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There is only one way in which the fetal mortality rate from breech de- 
livery can be appreciably lowered. Every primipara and any multipara with 
a history of difficult or premature deliveries, in which a breech is found that 
cannot be changed by external version, should be worked up clinically and 
radiologically. The size of the fetus should be estimated "svith care. On the basis 
of these studies, if slight to moderate disproportion is found to exist, an elective 
or early cesarean section is indicated. 

Summary and Conclusions 

Seven hundred and eight eases of primary breech delivery occurring at 
Bellevue Hospital between 1934 and 1944 have been presented. In this series 
there were 220 stillbirths and neonatal deaths, or a gross fetal mortality rate 
of 31.0 per cent. 

After deduction of the cases with various complications, there remained 
352 normal breech deliveries with 16 fetal deaths, giving a corrected fetal 
mortality rate of 4.5 per cent. • 

Of. these fetal deaths 11, or 69 per cent, showed evidence of birth injury 
on autopsy. Of these 11 eases eight, or 73 per cent, showed evidence of slight 
to moderate degrees of disproportion between fetus and pelvis. 

The principal way by which the fetal mortality due to breech presentation 
may be lowered is the recognition of cases showing slight to moderate degrees 
of pelvic disproportion, and their treatment by elective or early cesarean section. 

The authors express their appreciation to Dr. Howard C. Taylor, Jr., for his helpful 
criticisms and suggestions during the preparation of this article. 
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and lie quite exposed, rendering: them particularly liable to injury (Pig. 1). 
Hiinermann felt that injurj’- was due to pressure by the presenting part and 
not to the blade of the forceps. As eases Avere added to the literature, however, it 
became evident that the lesion was not so well localized as had first been sup- 
posed, and that other nerve fibers of the lumbosacral cord were also subjected 
to trauma. Thomas pointed out, in 1900, that the tibial nerve (formed from 
fibers of the anterior branches of the fourth and fifth lumbar, and the first, 
second, and third sacral nerves) also receives fibers by way of the lumbosacral 
cord. The tibial fibers lie anterior to the peroneal portion of the cord, the latter 
being dorsally placed against the bone along with nerve fibers supplying the 
gluteus medius and gluteus minimus muscles. As both Linden and Tillman 
note, it is difficult to imagine pressure so balanced that it Avould injure the 
peroneal portion of the lumbosacral cord nuthout affecting the tibial portion. 
Yet Kleinberg suggests that the sometimes peculiar distribution of motor and 
sensory symptoms may be due to pressure of varying intensity on the different 
involved neiwe fibers. If individual anatomic variations are excluded, it seems 
reasonable to assume that all fibers of the lumbosacral cord are subjected to 
trauiqa, and that the peroneal fibers are chiefly affected because of their position, 
for the paralysis is constantly found in the distribution of this nerve. 



Fig. 1. — The relationship of the lumbosacral cord to the pelvis. 


The pressure theory is not without critics. Lambrinudi feels that the true 
condition is one of traction on the lumbosacral cord. He quote Brooks, Avho con- 
cluded that during the first stage of labor there tvas a rotation baclcward of the 
.sacrum, the axis being through the lower half of the articular facet, and that m 
some of these cases the excui-sion was as much as one-quarter inch. Since this is 
a measure designed to enlarge the anterior-posterior diameter of the pelvis at 
the inlet, it would not be unreasonable to assume that in a difficult labor the 
displacement would be even greater. On the other hand, the lumbosacral coin 
is known to be one of the tautest nerves in the body, and no explanation is olrerecj 
for the rare occurance of paralysis, especially the bilateral injury Avhich wouln 
seem more likely Avere Jjambrinudi 's conclusions entirely correct. 

O’Connell has recently (1944) offered another explanation. He believes 
that during pregnancy there occurs a relaxation of the loAver intervertebra 
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chapter of his book to paralj^sis. He made a searching inquiiy of the texts and 
periodicals, and communicated Yutli many of the outstanding physicians of 
his time, only to report that his search for information concerning this condition 
had not been veiy fruitful. He refers to Smellie, Campbell, Ryan, Ramsbotham, 
SimiDson, Romberg, Scanzoni, and others, and notes that the subject of iiaralj'sis 
is usually completely ignored, or, at best, brief mention is given. Although it 
is apparent that some difficulty was experienced at this time in dissociating 
nervous disorders accompanied bj’- albuminuria, and conditions which today 
appear undoubtedly to have been traumatic paralysis, those writers who did 
express an opinion showed Imowledge of the clinical picture and insight into the 
mechanisms involved in the production of the paralysis. Churchill quotes Ryan, 
who believed that some women, after the easiest as well as instrumental delivery, 
suffered paralysis of the lower extremity. Ramsbotham made the same observa- 
tions, and added that it oeeured sometimes when the labor had been of ordinary 
duration or even of unusual rapidity, but more frequently when the labor liad 
been tedious and painful. Churchill records that both Ramsbotham and Camp- 
bell agreed that the palsy must be owing to the long duration of the head in the 
pelvis, from disproportion, and from the pressure which the muscles and nerves 
sustain during the passage of the head through the pelvis. Romberg suggested 
as a cause the direct pressure of the distended uterus or an ovary on the nervous 
plexes of the lower extremity. Doctor Simpson of Edinburgh, with whom 
Churchill was in communication, had observed states of local paralysis which 
were not associated vutli albuminuria. These writers were aware that they 
usually dealt with a partial paratysis of one extremity, and they had not seen 
a resultant permanent lameness. 

In 1866 Beatty described a typical ease of obstetric paralysis. His treat- 
ment consisted of “blisters along the course of the sciatic nerve.” He felt that 
the paralysis may have been' the result of “exposure to the noxious influence 
of puerperal fever, ’ ’ for that disease was rampant in the .hospital at that time. 
Scanzoni (1867) recognized postpartiun palsy and was careful to differentiate 
it from more serious conditions, such as meningitis. He admitted that some 
cases were proliably due to pressure, but felt that since the paralysis did not 
appear until some time after labor, pressure was not the sole cause, and some 
more profound derangement was present. He further pointed out that collec- 
tions of exudates about nerve trunks, or constriction of the superficial capillaries 
of the extremities with an overfilling of the pelvic blood vessels, might pre- 
sumably produce pressure on nerve tissue and lead to the symptoms and signs 
observed. 

Begimiing in 1867, and for approximately a decade thereafter, articles 
appeared in the French literature on the subject of puerperal nerve injuiy. Of 
particular note is the ivork of Bianehi (1867). In 1902 Garrigues noted that, in 
some cases, intrapartum sjTnptoms Avere so severe that the affected leg ivas 
throAvn violently upward during a uterine contraction. Garrigues and Hirst 
felt that it v^as a generaUj^ contracted pelvis tliat especially predisposed to 
neuralgia, while in a flat pehns the protruding promontory offered protection 
for the nerve trunks. 

The present-day conception of maternal obstetric paralysis begins with 
Hiinermann, who, in 1892, observed that the paralysis had a definite distribution ; 
i.e., it affected exclusively or chiefly the muscles supplied bv the external 
popliteal nerve. He explained tliis on anatomic grounds, noting that this nerve 
receives its Abel’s principally from the dorsal branches of the anterior primai-j- 
divisions of the fifth lumbar roots; and that these fibers, after forming the 
lumbosacral cord, pass over the brim of the pelvis. At this point tlie fibers are 
in relation to the sacral ala, have emerged from under eovei- of the psoas muscle. 



376 


AMERICAN journal OF OBSTETRICS AND GYNECOLOGY 


If the hypothesis is correct, the reports of a few cases of bilateral nerve 
involvement must be interpreted by other means. The majority of cases of 
nerve injury is seen in prolonged labors, usiiallj^ ending with difficult forceps 
deliveries. It is possible that during attempts at delivery one oblique of the 
pelvis is sulistituted for the other and nerve injury occurs on both sides, or that 
the injury may be attributed to the forceps themselves, since they are often 
reapplied many times. Again, when the head is in one oblique and an ideal 
forceps application has been achieved, the fetal head is in apposition to one 
nerve trunk, while the posterior blade of the forceps is necessarily in apposition 
to the opposite nerve trunk. If, as Lambrinudi believes, the lesion is due to 
sacral rotation, bilateral injury is easy to visualize. It would follow, however, 
that bilateral injury should be of common occiirance, which it is not. Further- 
more, Barns cites a case of puerperal neuritis in which the patient had an 
obliterated sacroiliac joint. The theory of sacral rotation is also offered as an 
explanation for the sciatic pain not infrequently observed in the latter months 
of pregnancy. One must continue the theory by claiming that this group of 
patients would be ‘‘potential palsy victims;” but this is not the case, for many 
who complain of antenatal sciatic pain experience an uneventful labor and puer- 
perium. On the other hand, it cannot be denied that injury might pre- 
sumably occur as a result of both pressure and traction due to sacral rotation. 


Occurrence 

It is impossilile to make a definite statement concerning the frequency of 
maternal obstetric paralysis other than to say it is of rare occurrence. Till- 
man’s rather recent report (1935) of nine cases was based on 18,900 deliveries, 
while the seven eases here reported occurred in a series of approximately 45,000 
deliveries. 

X-ray Studies 

X-ray pelvimetry is not employed as a routine procedure at the Woman .s 
Clinic of the New York Hospital, but in these seven cases we were fortunate 
in that x-ray pelvimetiy had been performed for various indications. In addi- 
tion, an x-ray review was performed po.st partum, after obstetric paralysis had 
been diagnosed. 

Report of Cases 


Case 1. — ^i\Irs. M., a para 0, was delivered by midforceps of a 3,190-g'ram 
infant, in right occipitoanterior position, after a desulatory labor of one 
hundred and twenty-one hours. X-ray pelvimetiy showed: 11 cm., obstetne 
conjugate diameter; 11.5 cm., transverse diameter; 9.75 cm., interspinous 


diameter; and 11.25 cm., ischial tuberosities. 

Impression: “Except for slight midpelvic contraction, this is a good pelvis. 


A large baby might well arrest in the midpelvis. ’ ’ 

X-ray review: “This is a gynecoid pelvis with slight midpelvic contraction. 
The notch is narrowed, and the posterior ileum average. The promontory does 
not encroach on the posterior pelvic capacity. Because of the mid-pelwe 
contraction, the head would seek the jiosterior segment as it deseended. 
During the latter part of labor tlic patient complained bitterly of pain in tfic 
Ihicrhs referred along the cour.se of the .sciatic nerves. The pain was accenliialcc 
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joints similar to those occurring at the pubic and sacraoiliac articulations. Cases 
are cited where the diagnosis of a protruding intervertebral disc was eventually- 
supported at operation. Some of these women were Imown to have had the 
lesion prior to pregnancy, while in others the initial symptoms oceured during 
pregnancy. O’Connell feels that tire alteration in the lumbar joint structure, 
the postural clianges incident to pregnancy, and the muscle straining of labor 
render a woman more prone to the development of an interverteliral disc lesion, 
and that this lesion is the cause of a certain proportion of cases of maternal 
obstetric paralj^sis. 

The pos.sibility of neuritis following localized abscesses and puerperal 
inf ection ' has been mentioned by Scanzoni, Winscheid, and others. Thomas 
quotes Lloyd, who considered the question in 1892 and concluded : ‘ ‘ The tend- 
ency of more modem ivriters is to dissent from this view (the pressure theory), 
and to ascribe lesions of the sacral plexus and its branches to a septic inflamma- 
tion, propagated directly to the neiwe trunks from a metritis or a periuterine 
cellulitis. ’ ’ There are reported eases of infected abortion with subsequent pelvic 
abscess and paratysis of the leg localized to the common peroneal nerve. Earer 
conditions, such as : localized bone or muscle changes, stirrup injuries, embolism, 
tumors, avitaminosis, poisoning, and hysteria are to be differentiated from true 
nerve injury and are outside the scope of this paper. 

We conclude, as does Barns, that maternal obstetric paralysis is chiefly due 
to trauma of the lumbosacral cord by the fetal head, or by instruments. In 
many eases cephalopelvic disproportion exists. If, in addition, a pelvis is 
present in which the posterior ileum is short, the ala of the sacrum has only a 
shallow anterior concavity, and the promontory does not encroach on the 
capacity of the posterior segment, it seems reasonable that that portion of the 
vertex in relation to the ala can exert real pressure on the lumbrosacral cord 
when the fetal head seeks an obliquity. The head, when it has assumed an 
oblique position, is in relation to only one sacral ala, and therefore to only one 
lumbosacral trunlc. This would explain why the lesion is almost exclusively 
unilateral, and why, barring instrumental injury, it affects the lower extremity 
of the right side when the head, seeks the right oblique of the pelvis. Con- 
versely, the left lower extremity is affected Avhen the head seeks the left oblique 
of the pelvis. As Barns explains, the head Avould exert its greatest pressure on 
the nerve cord at the time of engagement and at the height of a uterine con- 
traction. Prior to this time there is no direct relationship betAveen nerve and 
vertex. This Avould place tlie time for the appearance of pain and other subjec- 
tive symptoms rather late in labor. 

The possibility of forceps or other manipulations causing neiwe injury has 
been indicated. Wliere this is tlie sole factor the compression u^ould be of 
short duration, but the degree of damage AAmuld depend on the amount and the 
force of traction used. E. Mills has recently (1945) reported seven cases of 
nerve injurjq and it is her opinion that in the majority of eases the use of in- 
struments is the cause, Avhile the minority is due to direct pressure of the fetal 
head. It is also possible that instrumentation only adds to pre-existing injury. 
Mere compression AAothout severence of fibers interrupts the conductiAdty of 
nerve tissue, and the severity of damage is directly dependent upon the duration 
and the amount of force employed. 
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Impression: “The eephalopelvic relationship is fair to good at the brim, 
but poorer in midpelvis. The head will engage with good labor, but may well 
arrest as descent takes place, for the midpelvis is poor. Forceps will probably 
be necessary and difficult. If the head does not engage after a reasonable amount 
of labor, a section might be a wise choice.” 

X-ray review: “This is a verj’- small gynecoid pelvis Avith a straight 
sacrum and average to narrow notch. The posterior ileum is short and the 
promontory does not encroach on the posterior pelvic capacity. In this pelvis 
the head must seek the posterior segment.” The patient’s labor Avas described 
as “hard,” but no sciatic pain or paresthesias Avere experienced. Her course Avas 
AAdthout incident until the second postpartum day, Avhen she first noticed numb- 
ness and tingling of the right foot which became increasingly severe, until, by 
the fifth day, she complained that her foot felt heavjL A neurological examina- 
tion at this time revealed the f olloAAong loss of poAver on the right : 


Hip 

adduction — moderate 
Knee 

flexion — moderate 
Eeflexes 

ankle — slightly diminished 
plantar — diminished 
toe stretch — absent 


Anlcle and Toes 

plantar flexion — moderate 
dorsiflexion — complete 
inversion of foot — complete 
eversion of foot — complete 



The sensoiy impairment is illustrated in Pig. 3. 

A diagnosis of obstetrie paralysis Avas made and treatment instituted at 
once. After tAA'o AA’eeks, the paresthesias had disappeared, dorsiflexion of the 
foot Avas Aveak, and dorsiflexion of the toes Avas still impossible. Tlu’ce weeks 
after delivery the patient Avas able to AAmlk with a leg brace, Avhich she Avas able 
to discard after the tAvelfth Aveek. When last observed, fourteen AA^eeks post 
partum, she AA-as able to AA-alk AA'ithout difficulty. She complained, hoAATver, that 
the right leg felt AA-eaker and tired easier than the left leg. 



COLE 


itATERNAL OBSTETRIC PARALYSIS 


377 


during uterine contractions. Paresthesias and paralysis of the right leg were 
noted just prior to delivery. Loss of power was chiefly on donsiflexion of the 
foot, and internal rotation and adduction of the thigh. In detail, loss of power 
occurred in the right extremity as follows : 


Hip 

fle.xiou — slight 
abduction — slight 
adduction — complete 
external rotation — slight 
internal rotation — inarhed 
Knee 

flexion — slight 
extension — slight 



Pie. 2. — Right leg. Impaired sensation to lii 


Ankle and Toes 

dorsiflexion — complete 
plantar flexion — slight 
Eeflexes 

knee and ankle — present 
plantar — decreased 
toe st retch — absent 




touch. Hypersensitive to pin-prick. (Case 1.) 


The sensory impairment is illustrated in Pig. 2. 

A diagnosis of obstetric paralysis was made, and the treatment which is 
described below was instituted. One month after delivery the patient was able 
to walk with the foot braced. .The area of sensory disturbance had greatlj' 
decreased. Although there was no evidence of dorsiflexion of the anlde, there 
was slight but defiuite power of dorsiflexion of the great toe. At the end of 
five months, the patient walked without a Innp and the brace was no longer 
required. The extremity could be moved in all directions without limitation of 
motion. IJer complaints were confined to numbness of the right great toe and 
the appearance of a limp in the evening following an especially active day. 
When last observed, thirteen months post pai’tum, she was entirely asymptomatic. 

Case 2. — ^]\Irs. N., a para 0, Avas delivered by midforceps of a 3,070-gram 
infant, in left occipitotransAmrse to left occipitoanterior position, after a labor 
of tAventy-six hours. X-ray pelAumetry sliOAved: 9.5 cm., obstetric conjugate 
diameter; 11.25 cm., transA^erse diameter; 9.25 cm., interspinous diameter; 10.5 
cm., ischial tuberosities. 
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X-ray review: '‘This is an average gynecoid pelvis with average sacrum 
and average to narrow notch. Tlie i^osterior ileum is short, and the promontory 
does not encroach on the posterior pelvic capacity.” Five hours prior to de- 
livery the patient noted numbness of the entire right lower extremity. Im- 
mediatelj^ following delivery the numbness ceased, except in the region of the 
right great toe and adjacent foot. Some wealmess of the right foot was also 
noticed. The patient made no mention of these sjunptoms until the sixth post- 
partum day, when she complained of numbness of the part and inability to 
dorsiflex the foot. A neurological examination revealed the follovdng loss of 
power on the right : 

Ankle and Toes . . Reflexes 

dorsiflexion — moderate knee — present 

inversion — moderate ankle — ^present 

plantar — decreased 
toe stretch — absent 


The sensory impairment is illustrated in Fig. 4. 

After ten days of treatment the patient was discharged in good condition. 
At six weeks post partum she was entirely asymptomatic. 

Case 5. — Mrs. E., a para 0, was delivered by midforeeps of a 4,060-grain 
infant, in right oceipitotransverse to right occipitoanterior position, after a 
labor of ten and one-half hours. X-ray pelvimetry showed (Fig. 7) : 11.0 cm., 
obstetric conjugate diameter; 13.25 cm., transverse diameter; 10.75 cm., inter- 
spinous diameter ; and 11.5 cm., ischial tubei’osities. 

Impression: “The sacrum is flattened. This type of pelvis allows little 
room for engagement of the vertex. ’ ’ 



Fig. .T. — Left foot. Impaired sensation to light touch. Hypersensitive to pin-prick. (Case ■>•) 

X-ray review : ‘ ‘ This is a plat3'pelloid-android pelvis of average size. Tlic 
sacrum is straight, the notch narrotv, and the posterior ileum quite short. ^ 
promontoiy is flat and does not encroach on the posterior pelvic capacity.” 
the sixth postpartum day the patient complained that her left foot felt numb- 
She staled that immediately after regaining consciousness following delivery 
she noted numbness of the left leg distal to the knee. Since that time the numb- 
ness had decreased so that oiify toes one and two and the adjacent portion of the 
foot felt numb. A neurological examination revealed the following loss of power 
on the left : 


.\nkle Great Toe 

rcfle.N — decreased extension — moderate 

dor.siflcxion — moderate flexion — moderate 

plantar flexion — modenile 
inversion — moderate 
eversion — moderate 
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Case 3. — ^]\'Irs. T., a para 0, was delivered spontaneously of a 4,140-gram 
infant, in left occipitoanterior position, after a labor of seven and one-half 
hours. X-ray pelvimet:^'^ showed: 10.5 cm., obstetric conjugate diameter; 
11.25 cm., transverse diameter; 10.75 cm., interspinous diameter; 12.0 cm., 
ischial tuberosities. 

Impression: “This is a small anthropoid peMs with a rather marked 
transverse contraction of the inlet. One would expect a persistent anterior or 
posterior delaj'" in engagement, and a long labor. A large baby might offer great 
difficulty. ’ ’ 

X-ray review: “This is a small anthropoid pelvis with a female notch 
and short posterior ileum. The promontory does not encroach on the posterior 
^ pelvic capacity. The presenting part must seek the posterior pelvis.” The 
' patient’s labor was uncomplicated until two hours prior to deliveiy when, with 
each uterine contraction, she began to complain bitterlj' of low-back pain radiat- 
ing down the posterior aspect of the right thigh. She felt tingling and com- 
plained of numbness in the right lower extremity. This was recognized as 
obstetric paralysis. While in the delivery room, the patient’s legs were not 
allowed up in stirrups, but rather were supported bj'^ assistants. Treatment was 
begun immediate!}’" post partum. For the first three days there was tingling over 
the dorsal aspect of the right foot. Slight wealmess was present on dorsiflexion 
of the foot and toes. By the fourth day recovery was complete. Nine months 
later the patient complained of occasional pain and tingling in the right leg. 
Eighteen months later the patient was delivered of a 4,300-gram infant by 
cesarean section. On questioning the patient during the last admission to the 
hospital, she found herself to be entirely well, but she had made the unusual 
observation that while in a shower bath “the drops of water feel different wlien 
they hit my right leg. ’ ’ 



Eig. 4. — ^Right leg. Impaired sensation to light touch. Hypersensitive to pin-prick. (Ca.se 4.) 

Case 4. — Mrs. D., a para iii, was delivered spontaneously of a 4,340-gram 
infant, in left occipitoanterior position, after a labor of eleven and one-half 
hours. X-ray pelvimetiy showed : 11.25 cm., obstetric conjugate diameter ; 

13.0 cm., tra'nsvei-se diameter; 9.5 cm., intei-spinous diameter; and 12.25 cm., 
ischial tuberosities. 

Impression : “Except for prominent spines this is a good pelvis.” 
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The transverse of the inlet is narrow. Prognosis: vaginal deliveiy.” X-ra.y 
review : ‘ ‘ This is an average gyneeoid pelvis wdth asymmetry on the left. The 
sacrum is average to straight, and the notch average. The posterior ileum 
is average, and the promontory does not encroach on the posterior pelvic 
capacity. The left sacral ala has a very shalloAv anterior concavity, while that 
of the right ala appears normal.” (Pig. 6.) Three hours prior to delivery the 
patient began to complain of pain and numbness along the course of the left 
sciatic nerve. Slight loss of power on dorsiflexion of the left foot Avas demon- 
strable. Obstetric paralysis Avas recognized, and a careful midforceps deliver}' 
Avas carried out Avithout incident. Treatment AA'as instituted immediately post 
partum. A neurological examination revealed tlie folloAving abnormalities on the 
left : Aveakness on dorsiflexion, iiiAmrsion and eversion of the anlde, and definite 
Aveakness on dorsiflexion of the great toe. Sensory impairment Aims similar to 
that shoAvn in Pig. 5. Improvement AAms rapid. The sensory disturbances Avere 
gone by the fourth postpartum day, and by the sixth postpartum day no motor 
Avealmess could be demonstrated. AVhen last observed six AA'eeks after delivery, 
the patient was entirely asjmiptomatic. 

Case 7. — ^J\lrs. M., a para i, Avas delivered by Ioav forceps of a 4,020 gi’am- 
infant, in oceipitotransverse to left occipitoanterior position after a labor 
of eleven and one-half hours. X-ray pelvimetry shoAved: 10.5 cm., obstetric 
conjugate diameter; 13.0 cm., transA'erse diameter; 10.5 cm., interspinous 
diameter ; and 12.0 cm., ischial tuberosities. 

Impression: “It is too early to ghm a prognosis concerning the cephalo- 
pelvic relationship. This is the sort of pelvis through Avhich an average head 
AAuIl go Avith good labor. At present there is no di.sproportion, but patient has 
six Aveeks to go to term. ’ ’ 

X-ray reAueAv: “A revicAv of the x-ray reveals a straight sacrum, a 
promontory AA'hich does not encroach on the posterior pelvic capacity, and sacral 
alae Avith shalloAv anterior concavities.” Por a period of tliree hours prior to 
deliveiy the patient experienced great pain throughout the entire right leg. 
This pain Avas accentuated Avith each uterine contraction. One hour prior to 
deliA'cr}' she Avas unable to moAm the leg. After an easy Ioav forceps deliveiy, 
treatment Avas started. A neurological examination at this time revealed the 
folloAving loss of poAver on the right : 


Hip 

Ankle 

adduction — complete 

dorsiflexion — complel ( 

internal rotation — complete 

inversion — complete 

Toe.s 

Reflexes 

extension — complete 

Imee — slight increase 

■’ 

plantar — decreased 
toe stretch — absent 


The sensory impairment Avas similar to that illustrated in Fig. 5. 

During the first five postpartum days there was definite improvement. 
.Sensoiy disturbances Avere no longer present. However, after twenty-five days 
of hospitalization, she Avas discharged Avith a Avalking brace. Examination at the 
t ime of discharge showed that the patient Avas still unable to dorsiflex the foot. 
This has been our most recent case (discharged Jan. 26, 1946), and the prognosis 
must be guarded. It is our belief that the patient aauII probabl}^ shoAv improve- 
ment during the next tAvo years, but because she has apparently suffered rather 
marked damage to the lumbosacral cord, there Avill probably be some degree oi 
pennanent paralysis. 
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The sensory impairment is illustrated in Fig. 5. 

The gait was only slightly affected bj’- the injury. The patient was dis- 
charged on the eighth postpartum day with an elastic anklet for support. When 
observed six weeks after delivery, she complained of occasional pain in the left 
leg, as well as wealmess of the part follovdng a day of activity. After six 
months of observation the patient still notices wealmess of the left great toe. 



Fig. G. — Pelvic x-ray of patient (Case 6) exhibiting the classical signs of maternal 
obstetric paral.vsis taken one-haif hour prior to delivery. The asymmetrical sacrum is evi- 
dent. The right sacral ala presents a deep anterior concavitj'; that of the left sacral ala is 
quite shallow. The fetal head is seen lying in right occipitoanterior presentation impinging 
on the left lumbosaeral cord. 

Case 6. — ^]\Irs. F., a pai'a 0, was delivered by midforeep.s of a 3,690-gram 
infant, in right occipitotransvei’se to rigiit occipitoanterior position, after a 
labor of sixty houi’s. X-raj' pelvimetry showed : 11.75 cm., ohstetric conjugate 
diameter; 12.0 cm., transveree diameter; 9.5 cm., intenspinous diameter; and 
11.0 cm., ischial tuberosities. 

Impression: “There is a flattening of the sacral ala on the left, and at the 
junction of the ileum and the sacrum there is a definite prominence of bone. The 
forehead of the fetus can be seen impinging on the area of bone diseu-ssed above. 
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jury. Barns points out that the early signs of lumbosacral cord compression 
should be watched for in trial labors. Should these signs appear, the dangers of 
instrumental delivery by the vaginal route should be kept in mind, and cesarean 
section might be considered the operation of choice. Unfortunately, as has been 
previously pointed out, these signs appear so late in labor that cesarean section 
does not seem wise. If forceps delivery is decided upon, the patient should 
be dealt with cautiously and delicately, using “art; not force.” Tillman be- 
lieves that “a multipara who presents herself with a previous history of difficult 
delivery, stillbirth, and reeoverj'- from nervm injury, should have a cesarean 
section.” Tt would probably be more conservative to evaluate a subsequent 
pregnancy verj^ carefully as regards to: pelvic mensuration, possible cephalo- 
pelvic disproportion, and the size and position of the fetus. Then, should it be 
evident that there was great likelihood of a repetition of nerve injury, cesarean 
section should be contemplated. This reasoning is borne out in Case 6, where an 
asymmetrical pelvis was discovered. The left sacral ala was found to have a 
shallow anterior concavity and the fetus in right occipitoanterior position. Tlie 
right sacral ala was found to be quite normal ^vith a rather pronounced anterior 
concavity. It is indeed tempting to suggest that this patient would suffer no 
injury duiing a subsequent pregnancy were the fetus in left occipitoanterior 
position. 

Active treatment is designed to rest the extremity and support the foot 
in bed so as to prevent plantar flexion and over stretching of muscles. This 
may be done vdth pillows, sandbags, or padded footboards. In this respect, early 
recognition of the injury is of utmost importance. During this time gentle 
massage and passive motion are to be used so as to preserve muscle tone. Active 
movements maj’- be encouraged, and the usual drugs are given for the relief of 
pain. When the patient is about one week post partum and has sufficiently re- 
gained her strength, galvanic stimulation of affected nerves may be instituted. 
Vitamin therapy is of doubtful value but, because of its claimed effect on nerve 
tissue, vitamin B may be used. Care must be exercised in guarding the patient 
against unnecessary falls when she again becomes ambulatory, and, should the 
injury prove of such severity that walking is extremely difficult, it will be 
necessary to resort to a walking brace. 

Prognosis 

The prognosis is of necessity guarded, for it is difficult to estimate the 
degree of nerve damage until the patient has been under obseiwation for a period 
of time. If, however, the condition is recognized early and appropriate treat- 
ment instituted without delay, a great deal of permanent deformity will be 
avoided. Recoveiy may be partial or complete, and may extend over a period of 
two or more years. It is true that the great majority of patients regain com- 
plete function, but it must be remembered that there is no measure of the 
“psychic trauma” that has occurred. 
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Prevention and Treatment 

The prevention of obstetric paralysis may not be easy. It is probably 
impossible to predict that a certain patient will suffer nerve injury during 
labor. X-ray pelvimetry reveals that the pelves of patients who have nerve 



Fig. 7. — Pelvic x-ray of patient (Case 5) showing' the usual findings in cases of 
maternal obstetric paralysis. The posterior ileum is short. The promontory is fiat and does 
not encroach on the posterior pelvic capacity. The sacral alae present shallow anterior 
concavities. 


injuries have a group of common characteristics (Fig. 7). But, in any series of 
x-ray pelvimetric studies, many .pelves would be found which would exhibit these 
same characteristics, and yet the patients would not show any signs of nerve in- 
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Summary 

1. SeA’-en cases of maternal obstetric paralysis occurring in a series of 
approximately 45,000 delh’eries at the Woman’s Clinic of the NeAV York 
Hospital are reported. All seven eases were personally observed by the 
author. 

2. The majority of cases of obstetric paralysis will exhibit a combination 
of the folloAving characteristics: primipara, prolonged labor, difficult forceps 
delivery, cephalopelvic disproportion. In addition, x-ray studies show that the 
pelvis will present eertain characteristic features: a short posterior ileum, a 
sacral ala nuth shalloAV anterior concavity, and a promontory which does not 
encroach on the posterior pehde capacity. 

3. The patient who develops pain, paresthesias, and paralysis of either or 
both of the lower extremities during labor and/or the puerperium should have 
an immediate neurological examination. 

4. A historical review of maternal obstetric paralysis is presented in an 
effort to demonstrate the development of the modern teaching. 

5. The various theories as to etiology are discussed. The pressure theory, 
originally advanced liy Hiinermann, appears to be the most common cause of 
paralysis. 

6. The prognosis as to degree and speed of recovery must be guarded. 

7. The prevention of obstetric paralysis depends on recognition of the 
signs of lumbosacral cord compression, careful evaluation of the patient, and 
a correct decision as to the method of delivery. 

8. Treatment consists of: support of the injured extremity, active and 
passive motion, galvanic stimulation, vitamin therapy, and the use of a walking 
brace. 

•The author wishes to express his appreciation to the following members of the New 
York Hospital Staff for their aid in the preparation of this paper: Drs. H. J. Stander, E. G. 
Douglas, and G. M. McLane; Dr. H. S. Dunning of the Department of Neurologj^; and Miss 
Elizabeth Broedel for the illustrations. 
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Material and Technique 

The material examined by the author consists of human umbilical cords 
at or close to term, all but one of the babies born alive. One cord was taken 
from a baby born alive at thrty-two weeks’ gestation, but died sixteen hours 
after birth. Thirty cords were studied microscopically only — every con- 
stituent, such as Wharton’s jelly, the blood vessels, their muscle, and elastic 
tissue being scrutinized. These cords were cut at various levels: near the 
navel, at the middle, and near the placenta. After formalin fixation, paraffin 
cross sections were made and stained with hematoxylin and eosin for routine ob- 
servations, with van Gieson and Malloiy stains to differentiate connective from 
muscle tissue, and Avith resorcin (Weigert) and orcein stains for. detection of 
elastic' tissue. The cords from the dead babies were utilized for the search of 
nerve tissue. The Sehultze-Stohr silver-stain technique on squeezed preparations 
was used for this purpose (Stohr, 1921). 

TAventy-five cords AA'ere studied grossly and examined for the presence of 
“valves,” folds, or other peculiarities. Mieroscopic longitudinal sections AA^ere 
made of areas presenting special interest or questionable structures. For some 
of the deductions and ncAv interpretations the author kept in muid the larger 
material AA'hich formed the basis for her preAuous publications (1936, 1943). 

Observations 

MO'Croscopic Shidy of the Vessels . — The umbilical arteries differed grossly 
from other vessels of the body by their variable appearance throughout their 
course. On the outer surface of the artery which Avas studied in a fresh state 
after dissection from Wharton’s jelly, there are grooA’’es or furroAA^s Avhich occupy 
a part of the circumference of the vessel, and only occasionally the AA^hole of it. 
These grooves or constrictions, partial or circular, demarcate the arteries into 
segments of various dimensions, and are a constant and strildng feature of the 
vessel. They impart a peculiar and characteristic appearance to the artery 
AA’-hich maj*- resemble a string of pearls (Fig. 1). The lumina of the arteries 
differ Avidely in their dimensions at various levels. In some areas they are so 
narrow that only a small cannula can be inserted Avitli difficulty. In other 
regions there are dilatations that may be as small as a millet seed, or as large as 
a pea or larger. Sometimes the dilated 'areas acquire a cylindrical shape, and then 
they may measure from II /2 to 2 cm. in length. These dilatations are ImoAATi m 
the literature as noduli or gemmulae Hobokenii, deriving their name from the 
author AAffio first described them (1669). Corresponding to the grooves on the 
outer surface, distinct prominences on the inner Avail of the artery AA^ere seen 
Avhen the vessel aaus studied either before or after fixation (Fig. 2). These 
protrusions Avere first descrilmd and demonstrated by the above-mentioned 
Hoboken (1669), Avho regarded them as true valves, a vieAv much disputed by 
other iuAmstigators (M. Sphmck, 1936). 

The dilatations, constrictions, and their corre.sponding internal folds AA'cre 
seen on blood Amssels in their natural state of blood engorgement, but they 
could be made more distinct by injection of the A'essel either AAdth air or fluid. 
Frequently the furroAvs and dilatations AA'cre obseiwed on cords not yet separated 
from the ncAA-born and before dis-seetion of the vessels from the "Wniarton’s jelly; 
this is true especially for the umbilical A'cin. When a fixed arteiy AAms opened 
longitudinally there AA'ere, in addition to dilatations and folds, some areas Avliicn 
shoAA'ed longitudinal stripes or corrugations, an anatomic peculiarity mentioned 
earlier by StraA'inski (1876). The umbilical vein aa’qs .studied by the author less 
extensiA'cly than the arlenes. Here also partial or complete grooA’es Avere 00 - 
served on the outer surface of the A'essel. Often they AA’ere met at the point 0 
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A LTHOUGIi the umbilical cord in man ontlii'^es its nsefnlness at birth it is, 
nevertheless, of paramount importance in intrauterine existence, serving 
as a vital link between fetus and mother. The fetus is virtually at the full 
mercy of this organ, the condition of which determines not only the welfare, Irat 
the very existence of its owner. 

The lay mind someiiow sensed the significance of this structure and sur- 
rounded it vdth an aura of magic and the supernatural in its folldore. Bj?- the 
appearance of the umbilical cord of the offspring attempts were made to foretell 
the fertility of its mother. The number of laiots in the cord of the first-born 
served as an auguiy indicating the size of a family the mother is to have. The 
legitimacy of the child was' determined by the specific gra'vity of the umbilical 
cord, its future virility by the size of its stump. Sterility or diminished 
fecundity were forestalled by tasting its blood or by eating its substance. The 
umbilical cord was worn as a talisman to protect its bearer from various sick- 
nesses and misfortunes. The Japanese preserve tiie cord in a dry state and keep 
it in the family archive. It is given to the young bride to take it to her new 
hoine; it is placed in the coffin of a deceased son; it is buried instead of one who 
died on foreign land. The umbilical cord of the King of Uganda is so highly 
treasured that it is kept throughout Ms lifetime swathed in clothes, the number 
of which increases with the age of tlie king, so that eventuaUj'' it acquires a 
human shape. Its custodian ranks as an important Minister of State (Editorial 
in the Brit. M. J. 1912, and Buschan, 1934). 

Leaving the supernatural to the superstitious, the scientists concerned them- 
selves with the more tangible features of the cord and devoted much effort to 
its study. The umbilical cord of man was studied extensively, though not always 
accurately in the" past. Its length, thiclmess, shape, tortuosity, the number of 
rivists, their direction and mode of production, the blood vessels, their valves and 
innervation — all these were the object of study and dispute. A voluminous 
literature accumulated which almost escaiied the English tongue. The present 
author feels that the discrepancies in the description of the anatomic elements 
of the umbilical cord and insufficient stress laid upon some impoi’tant morpho- 
logic characteristics of its blood vessels furnish enough justification for further 
study. By offeiang a brief recapitulation of accepted observations and adding 
some of her own, she aims to clarify some obscure findings of her predecessors. 
She hopes that the presentation of this subject, much neglected in the English 
medical literature, is timely and, despite its modest praetieal application, will 
fill, perhaps, a didactic need. 
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Microscopic Study of the TJuibiliccil Cord. — Histologically, the so-called 
“valves of Hoboken” present protrusions of the arterial Avail in Avhich all of its 
layers participate. They consist of longitudinal, oblique, and circular bundles 
of the media, both layers of A\diich are apprecialily thicker than in the adjacent 
portions of the vessel. On the innermost surface of these protrusions endo- 
thelial cells could be discerned. In some areas, marked on the outer surface of 
the arteiy by a deep constriction, a genuine doubling of the arterial Avail AAith 
all its constituents could be ob.serA'ed (Fig. 3). In other areas one fold may 
consist merely of a convex thickening of the arterial Avail, Avhile the opposite 
one, AAdienever present, may represent an actual doubling of the A^essel. In 
circular constrictions the protrusions of the arterial A\mll into' the lumen, though 
identical in structure, varied in size as shoAAm in longitudinal sections (Fig. 3). 



Fii;. 3. — MicrophotOKraph of an arteri.al .xegiiient in its natural .state of Wood cngoifco 
nient. .sliowinK foUl.s and nodule.s of Hoboken. Note the considerable tliickeningr of both iaj<- ^ 
of the media in tlie folds and actual doubllnR of tlie arterial wali. The lumen of the vcssc m 
tlil.s area is reduced to a .slit. One of the nodule.s of Hoboken contains blood. (Lonftliuaiim 
section, hematoxylin-eosin stain, X-IO.) 


The nodules of Hoboken represent the stretches of artery in Avhich the Avails are 
thinned out (Fig. 3). The .special .stains for elastic ti.ssue rcA'caled a definite 
increase in the elastic eom])onents Avhieh attained their maximum at the thieke.si 
poi-tiou of the fold. The semilunar folds of the vein consist of one layer oi 
musculature, the bundles of Avliich assume A-arious directions. In some instances 
actual doubling of the Avail Avas observed. 
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sharp twisting of the vessel. Tlie A'ein po.ssesses a moderately thin wall wliich 
appears puckered after the emptying of its contents. Wlien a vein showing 
invaginations was opened longitudinally, tran.sverse or oblique semilunar folds 
were found which did not close its lumen, nor decrease it considerably. In many 
cases semilunar folds on the inner aspect of the vein were not marked on the 
outer surface by constrictions. In general the folds here were found with less 
frequency than in the arteries. 



Pip. 1. — RocntgcnoKrain of .a .<=efrmcnt of an unibiUcal artery, injc-ctcrl with nn opaque 
snibstancc. Note .^evcr.al con?triction.c, parllnl or circulnr, which Impart to tlic v<-'Kel the np- 
penr.'ince of a .^trinir of pe.'ir!.";. 



Kn':. 1'. — J ’r.iv. Err. ; !;< ■•.t. ,>ip. tt i febJ-' «-f 
eorre'S'''J!'!(!iK t nP-'trH'ti-.-n* on it*' r nirf.'Wi' ; 

no.iS i-'h't In tb!- n 

whit vrtbati.'n «. ( r.-' pr-r*;h.:'>'’l fr.'-m Pi? 

Pi. la..', la.'* . 


;i in a.n ntl' r-.';! •' i.t r '•.■r — 

11. *■ 'hbi f'.h'-';.- j-,r 5 le-.il I'tec 

. r.1 iW'-r:'"’! 'if?'-- l'>- h'.f-'-'';!- e /-f I.*-' 

1, I-L Kp;%7',':5’. > f<: I-''-. I, 
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“circular layer” used by many investigators, although Avith some qualification 
(Hennberg, 1902; Shordania, 1929; Popoff, 1938) etc., in reference to the outer 
portion of the media, is misleading. It is evident from the description given 
above that in the author’s material no evidence could be found to corroliorate 
the statement that the arteries possess three muscle layers, inner and outer 
longitudinal, and middle circular, as Avas believed by Eberth (1871) and otliers. 
Herzog’s vieAv (1892) that there is on!}’- a circular layer, the bundles of Avhieh 
are arranged spirally in a manner similar to that of tlie heart, is antedated 
by Tait’s (1876), aaIio observed the doulile spiral arrangement of the muscle 



Fifr. I. — Microphotoffr.-iph of a cro.s.s-.sectIon of a ripe cord, showing both umbilical ai 
lerie.s and Ihe vein. AV/i — AA'liarton’s jelly; note the slit- and .star-like luniina of tlie arteric. 
(hematoxylln-eosln stain, X12) ; Inserts A and J? are vestiges of the allantois and the vlteiiin*; 
duct (tlie differential diagnosis between thc.se structures is impos.^iblc in a single micro.'copi'j 
section). The cavity of one of the vestiges (insert A) is obliterated and lined with severe 
layers of epithelial ccU.s. The pcripliery con,si.st.s of a concentrically arranged connective 
layer. (AA'eigert stain. XlSO.) The AA'iegert stained microscopic section was selected 
raphy bocau.«e it Produced .a better figure than .a section stained witli I'cniatoxylin-cosi ■ 
The other vestige (in.sert B) presents a distinct cavity, lined with two layers of epithelial c i ■ 
and surrounded by whorls of connective tis.sue. (Hematoxylln-oosin stain, X^SO.) 
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Unlike the “valves of Hoboken,” the microscoihc structure of tlie umbilical 
cord, as a ivliole, was studied extensively in the past, especial attention liaving- 
been given to the fine arcliitectiire of its blood vessels ; but even liere a lack of uni- 
formity in the description of their anatomic constituents prevails. The muscula- 
ture of the umbilical lilood vessels, the elastic tissue, the nerve tissue, all gave 
cause for disagreement. Eveiy constituent of the cord, such as its sheath, 
Wharton's jelly, the blood vessels, their musculature, elastic tissue, was 
scrutinized by the present author, but especial emphasis was placed upon the 
architecture of the vessel’s media. The blood vessels of the umbilical cord, which, 
as is well laiown, consist of two arteries and one vein, are embedded in a mucoid- 
like substance, known as Wharton’s jelly. As is accepted universally, the sheath 
of the umbilical cord is derived from the amnion and resembles it morpho- 
logieallj^. Wharton’s jelly is composed of an irregular network of embiyonic 
connective tissue in the meshes of which a vaiying amount of mucoid-like 
material is found. The cells are fusiform or stellate in shape, their nuclei are 
oval, but occasionally rod-like forms are seen. As a rule no nutrient vessels were 
present in the gelatin of Wharton, but three exceptions were noted. The nutrient 
vessels of the jelly were observed b}’- other investigators, although at the region 
of the navel only (Minot, 1892). In the writer’s material the umbilical end of 
the cords studied was never less than two inches from the navel, in accordance 
with the birth-room technique of their severance. Unlike other investigators, the 
present one never succeeded in detecting elastic tissue in Wharton’s jelly, 
although modern methods of staining were used. In the cross sections of the 
umbilical cords the three vessels are often seen accompanied by another channel 
or strand wliich is considered by some authors as the relic of the vitelline duct 
and by others as that of the allantois. Among the latter, Kiistner (1876) has 
traced this structure in a 6-month fetus to the urachus in an effort to prove its 
origin. The author has frequently seen a structure the center of which is made 
up of epithelial cells and its periphery of whorls of connective tissue, that be- 
cause of their brighter staining reaction and coarser architecture contrast with 
the adjacent tissue. Sometimes the remnant retained its cavity which was lined 
with either flat or cuboidal epithelium. In the navel portions of 26 cords in 
which this structure was sought, it was found 16 times. Other investigators 
saw this remnant, which they considered as that of the allantois, either occa- 
sionally or almost regularly (Ahlfeld, 1876; Sabine, 1876; Minot, 1892; Eunge, 
1909; Wetzel, 1938). The present author possesses a specimen of the ripe cord in 
whicli both the vitelline and allantoic remnants can be seen (Pig. 4, inserts A 
and B). Morphologically, it is difficult to tell one from the other in a single 
microscopic section. 

Turning next to the umbilical arteries, in the majority of cases these wore 
found to bo contracted in cross sections of the cord, tlieir lumina having stellate, 
sickle-like, or triangular contours (Fig. 4). The inner surface of the arterial wall 
protrudes inward, forming elevations of various .sluqies and sizes. These eleva- 
tions could be seen also with the naked eye on the .slide or as the above-described 
longitudinal or oblique corrugations in the gross specimen. The arterial wall 
is composed of a one-laj'cred intima and a thick muscular coat. The inner poi’- 
tion of the media consists of longitudinally arranged muscle bundles joined to- 
gether by a dense fibrillar connective tissue stroma; circular bundles were dis- 
cerned in this layer only occasionally. In the outer portion of the media there 
is a mult.iplicitv of muscle bundles running in various directions and intenvoven 
irregularlv with each other to form a combination in which one or the other 
direction *mav predominate, more frequently that represented by the circular 
bundle.s. The connective li.s.sue .stroma of this layer is delicate and loo.se in 
texture, therebv differing considerably from that of the inner layer. The term 
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media aud toward the periphery numerous circular bundles intertwine freely 
with the longitudinal ones. At no place in the media is a di\ision into layers 
seen, contrary to the assertions made by other investigators (Shordania, 1929; 
Popoff, 1938; et.). A characteristic feature of the media is the loose consistency 
of its connective tissue stroma wiiich is of such delicacy that the structure ap- 
pears like a fine sieve or the film of a soap bubble on the verge of breaking. 
The character of this connective tissue, filling out the wdde spaces between the 
muscle bundles, is responsible for the sponginess of the media. Like most ob- 
servers the present w^riter did not see vasa vasorum in the umbilical vessels. 
The adventitia wms found wmnting by her and by several other students of the 
cord, although Virchow^ described an outer coat in the umbilical vessels as early 
as 1858, and Shordania used the term “adventitia” as late as 1929. 



Fifr. C. — ilicrophotograph of an umbilical vein, illustrating the -n’en-developca and sliarpl.v 

outlined membrane ela.stica interna (vicvi. el.) (cro! 3 .s-section, orcein .stain, X47). 

It is interesting and puzzling that tlius far no indisputable proof of the 
presence of inneiwation in the umbilical vessels has been found in the extensive 
literature. The diseus.sion pertaining to this question began at the time of 
Galen and has occupied the minds of scientists during the past 300 jmars. A 
detailed review of the old literature was given ])y Schott over 100 years ago 
(1836) ; he was one of the early exponents of the view^ that nerves are present 
in the abdominal portions of the umbilical vessels and in the cord itself only 
near its attachment to the navel. He arrived at thi.s conclusion by means of 
anatomic di.ssection. giving no microscopic evidence for his contention. Valentm 
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fibers, to which arrangement he ascribed considerable functional importance. 
Later (1935) von H;ayek took’ up a detailed study of this question again, and 
he stresses the spiral and snail-like course of the muscle bundles in the media 
of the umbilical arteries. 

The writer had no trouble finding elastie tissue in the umbilical arteries, the 
presence of which was denied in the past by some investigators. The 
umbilical arteries in contrast to other arteries of the same caliber do not possess 
a well-developed lamina elastiea interna, elaimed to be present in attenuated form 
by some authors (Shordania, 1929; Popoff, 1938) and others. But the arterial 
media contains a considerable amount of elastie tissue not as a continuous struc- 
ture, but in the form of species, clumps, or fine wavy fibrils (Pig. 5). On the 
other hand, in the vein the lamina elastiea interna is well defined as a sharply 



Fig. 5. — ^Microphotograph of an artery, showing the distribution of elastic tissue (el), as 
fine, wavy transverse fibrils within the inner portion of the media. Note the wide lumen of 
the vessel (cross-section, orcein stain, X47). 

outlined wavy structure underneath the intima (Pig. 6). Its presence here 
differentiates the vein from the arteiy. - Ordinarily the contracted ai’teiy with 
its slit-like lumen is differentiated easily from the wide vein by the naked eye or 
microscopically by the routine hematoxylin-eostn stain (Pig. 4). But ui some 
specimens the differential diagnosis would have been difficult if not for the 
presence of the lamina elastiea interna (Compare Figs. 5 and 6) . 

' , The distribution of muscle bundles in the vein differs from that of the artery. 
Although the muscle fibers immediately under the intima run principally in 
a longitudinal direction, quite often an addition of some circular bundles, which 
even predominate sometimes, could be detected. In the mid-portion of the 
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(1837) and Kolliker (1879) not only corroborated, but even extended the find- 
ings of Schott. These authors claimed that the proximal portions of the 
umbilical cord are supplied with a nervous apparatus, but like their predecessor 
they gave no illustrations to prove their assertions. In the present centurj'' a 
few investigators such as Mabuchi (1924), Dancz (1931), and others '(complete 
literature, M. Spivack, 1943), restudied the question. They claimed to have 
found nonmedullated nerves and nerve-endings within the arterial wall, a view 
which is strongly disputed by P. Stbhr, Jr. (1928, 1932, 1938). In a recent 
work (1943) the present author using the Schultze-Stohr silver stain and the 
methylene blue supravital method wms unable to find nerves in any portion of the 
umbilical cord proper. But availing herself of the same staining methods she 
has showm the presence of nonmedullated nerves in the abdominal portions of 
the umbilical arteries, thus presenting for the first time the microscopic evidence 



Pig. 8. — Microphotograph of the adventitia of the intra-abdominal portion of the vein I 
same fetus as above. The nerve bundle consists of several axons, some of them show cieanj 
tlic varico-sities. (Squeezed preparation, Schultze-Stohr silver stain, X380.) 


of the presence of innervation in the vessels of this area. In the present com- 
munication, she is able to con-oborate and amplify her previous positive findings 
by demonstrating again the presence of nerves in the intra-abdominal stretche.s 
of the umbilical arteiy (Fig. 7). She can also .show for the first time an illus- 
tration of nerve fibers in the adventitia of the intra-abdominal segment of the 
umbilical vein (Fig. 8). For clarity’s sake the reader is reminded that tlic 
positive findings here concern only the abdominal portions of these vessels. 

Discussion 

The author will not dwell at great length upon the theoi’ies concerning the 
function of the .so-called “valvulae Hobokenii.” Suffice it to say that she does 
not consider them to be true valves either from the anatomic or from the fune- 
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Pig. 7. — ^Micropliotograpli of the adventitia of the abdominal umbilical arterj', obtained 
from a full-term stillborn. A. The main nerve trunk gives off branches at a and b. The axons 
are wavy and some of them exhibit varicosities. The paler appearing axons_ are out of focus ; 
tliis thick, squeezed preparation was hard to photograph. (Schultze-Stohr silver stain, x370.) 
B. Two fine nonmedulated nerve fibers alongside a nutrient vessel from the same section as 
A. Varicosities and beading well demonstrated. (Squeezed preparation, Schultze-Stohr silver 
stain, X380.) 
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levels as well as the configuration of its wall. The essential prerequisite for this 
oceurrence is the uneven build of the vessel’s wall which thus responds to pres- 
sure from within. 

It is an old and imiform observation that the umbilical arteries have a pow- 
erful media and a great capacity for contraction. Often their lumina are found 
to be slit-like and compressed almost to disappearance, especially in areas con- 
taining folds. According to Demelin (1897) the umbilical arteries after birth 
remained impervious under pressure up to 120 to 160, whereas the normal sys- 
tolic blood pressure in the newborn fluctuates between 60 and 65 (quoted from 
Willson, 1922). A similar figure of 70 to 75 for the neAvborn’s blood pressure 
was obtained by Haselhorst in 1929. He measured it in the umbilical arteries 
just after the birth of the child. The present author, as others, observed the 
difficulty of injecting the umbilical arteries soon after the deliver^" of the in- 
fant. As the literature reveals, the umbilical arteries possess great irritability 
and a tremendous capacity to contract powerfully in response to various .stimu- 
lations. Mechanical, thermal, and electrical agents were used to evoke tlie con- 
tractility of the umbilical arteries. Here tlie author will touch merely upon this 
phase of the sulijeet, not aiming at all to present the complete literature. Rech 
(1925), by perfusing the umbilical arteries "svith gas containing fluids, proved 
their extraordinary contractility in response to stimulations with oxygen. He 
considers the oxygenation of the newbom’s blood after establishment of its pul- 
monary respiration as the main factor in bringing about the closure of the um- 
bilical arteries, thermal and mechanical influences playing only an assisting 
role in this process, von Hajmk (1935), and others before him, also observed 
the ciiaracteristic ability of the umbilical arteries to narrow their lumina, almost 
1o disappearance, but he ascribed this phenomenon to the snail-like course of the 
muscle fibers, an arrangement of the musculature which requires less contractile 
power for complete closure than a circular course of .similar fibere. The custom 
of some primitive ])eoples for the mother to sever the umbilical cord vuth her 
own teeth (Engelmann, 1883) confinns the fact that the umbilical arteries have 
an intrinsic capacity to check their bleeding in unaided labor. Precipitated 
labors with complete rupture of the funis without hemorrhage from its stnni]) 
is another clinical proof of this extraordinary feature. Experience since long 
ago has taught some clinicians that ligation of the cord is not paramount in the 
care of the stump. In Raehinanow’s (1914) series of several thousand cases the 
cords wcM-e not tied and not a single newborn died from hemorrhage. He wains, 
iiowever, that spontaneous cessation of inilsation of the cord and establi.shmcnt 
of res])iration are essential conditions before its severance. Many factom pres- 
ent during the delivery of the infant, .such as the cooling of the cord after leav- 
ing the uterus, its handling by the attendant, its stimulation by the oxygenated 
blood of the breathing newborn, may bring about powerful contractions of the 
umbilical artei’ies. The folds of Hoboken, ob.stnicting .still further the lumina 
of the arteries, contribute to the perfection of the mechanism of their clo-sure- 
The well-known ohservation that the major portion of the placental blood 
can be drained back to the newborn in the first few minutes of its life has re- 
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tional point of view. Histologically, these structures are, as described above, 
protrusions of the arterial wall in which all of its layers participate. This de- 
scription does not conform to the accepted conception of a genuine valve, which 
consists of an elastic-fibrous liase covered with a layer of endothelium. Some of 
the older writers have pointed out correctly the inadequacj'’ of these structures 
to obstruct the bacldlow of blood, as is supposed true valves would do. The 
author’s experience with the injection method of the umbilical vessels is in com- 
plete accord with this view. At no time was a complete barrier to the flow of 
fluid obtained in only one direction. However, some hindrance to the stream 
was encountered when it met a constricted area. It is preferable, therefore, to 
refer to these questionable structures as folds, a term which does not carry the 
comiotation of a specialized function. Mention may be made at this point that 
Spanner (1935) observed similar structures, which he designates “Polster,” in 
the veins of the chorionic villi after injection vdth gelatine. He ascribes to them 
a sphincter-like function, aimed at slowing up the current of blood in the 
capillaiy network of the villi. This favors the heightening of the exchange of the 
metabolic products between the fetal and maternal blood streams. That a sphinc- 
ter-like action might be exercised by a muscular structure is understandable from 
the morphologic point of view. Whether nature has intended them actually for 
the purpose postulated by Spanner is, of course, another matter. 

When a constricted area of a fresh artery was subjected to procedures that 
destroyed, overstretched, or relaxed the circular bundles, obliteration of the con- 
strictions and their corresponding folds resulted often. The integrity of the 
circular muscle fibers and their state of tonicity appeared to be essential in main- 
taining a given area in a state of constriction. The degree of the invagination 
on the outer suidace of the vessel, in its turn, conditioned the depth of the fold 
on the inside. Whether the contractile muscular folds with their proved capacity 
for hindering a current of fiuid in either direction possesses also a controlling 
infiuence upon the fetah stream through a sphincter-like action remains to be 
proved. It is conceivable that under physiologic conditions these muscular 
structures, alternately contracting and relaxing, may affect the caliber of the 
umbilical arteries in accordance with the circulatory needs of the fetus. 

The question of the mode of production of these folds is intriguing and is 
subject to dispute. Several explanations were given by various investigators, 
but none was received universally. The torsion of the blood vessel in its course 
can be discarded justly as the cause of their production, since the constrictions 
and their corresponding folds are seldom seen at the point of its sharp -turning. 
This is demonstrated particularly well by the x-ray photographs of the injected 
cords by which method they were detected in the initial stages of this study 

(Fig. 1). 

The folds cannot be considered, as they were at one time, as artefacts in the 
sense that' they might have been produced by the methods of the investigators. 
True enough the dilatations and constrictions were detected and best seen after 
the injection of the artery ^vith either air or fluid, but they could be and were 
found also in the umbilical vessels in a state of natural blood engorgement. 
The blood that filled the vessel accentuated the difference in its caliber at various 
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The detailed study of the cord and its vessels, no matter how irrelevant to 
practical obstetrics at the time, was not altogether an idle pastime. At one 
or another phase in the history of the study of the umbilical cord, the data ac- 
cumulated' through centuries brought about a better understanding of the func- 
tions of this important fetal structure and placed some of the empirically ac- 
quired knowledge on a scientific basis. 

Summary 

The umbilical vessels differ anatomically from other vessels of similar caliber 
in several essential ways: (1) in the presence of folds and nodules of Hoboken 
in the arteries and of semilunar folds in the vein; (2) in the absence of true 
valves; (3) in the peculiar distribution of elastic tissue; (4) in the strongly 
developed arterial media the powerful contractions of which are ascribed by 
some authors to the spiral or snail-like course of its muscle fibers; (5) in the 
absence of vasa vasorum and adventitia; (6) in a very delicate connective tissue 
stroma which contributes to the sponginess of the vein; (7) and lastly, in a 
nervous apparatus the existence of which thus far has eluded its positive dem- 
onstration. 

It -is a pleasure to acknowledge once more my gratitude and indebtedness to Dr. Otto 
P, Kampmeier, Head of the Department of Anatomy, for the invaluable help and generous 
counsel received from him throughout this study. 
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ceived recognition in the recent literature (AVinclIe, 1940). In 120 cases Hasel- 
liorst and AUmeling (1930) observed an average increase of 98 Gm. in the in- 
fant’s weiglit hj' tying the umbilical cord after its cessation of pulsation. The 
first minute post partum furnished 51 per cent of the increase. Frischkorn and 
Rucker (1939) approached the subject differently. They obtained a mean in- 
crease of 548.48 red cells per 1 c.c. mm. of blood in those infants whose tjdng of 
the cord was delayed until its pulsation had ceased. The material of 59 cases, 
thus treated, was compared with 333 otheis which served as controls. The fact 
that the newborn augments its blood volume soon after birth indicates that it re- 
ceives more blood than it returns in a given period of time. It also means that 
a hindrance of circulation occurs Avhich affects more the arterial than the 
venous path. The anatomic peculiarities of the arteries are sufficient in them- 
selves to embarrass the blood stream flowing from the fetus; however, they are 
helped bj’’ other factors. During the first few minutes post partum the uterus 
contracts and compresses partly the placenta (Brandt, 1933). Obviously the 
blood vessels of the squeezed placenta, while fui'nishing resistance to the influx 
of blood, -will not hinder the outflow. This furnishes an additional mechanism 
for obstructing the blood current returning from the fetus. On the other hand 
the umbilical vein has less contractile power than the umbilical aileries, and as a 
rule retains a fairly large lumen after its birth. Moreover, the compression of 
the placental vessels, while hindering the stream from the infant will not inter- 
fere — at least, in the first few moments post partum — with the current toward 
it. Then, too, the flow of blood to the baby is facilitated bj’ the negative intra- 
thoracic pressure, already established with the onset of respiration. It can 
readily be seen from the foregoing that nature has made generous provisions 
which render the umbilical arteries almost impervious to the blood stream soon 
after birth and thus forestalls its loss. Meanwhile it allows the venous patli 
to function and thereby safeguards the circulatory interests of the child. 

The author mentioned that in her previous work she had failed to find nerve 
tissue in the umbilical vessels of the cord proper. To her mind no conclusive 
evidence has been furnished by those who claimed positive findings. Although 
her criteria for diagnosing peripheral nen’^e fibers were rigid — ^not only vari- 
cosities but the presence of nuclei of Schwann’s cells or a connection with a 
definite nerve bundle were the diagnostic requirements — they were not too rigid 
for detecting them in the abdominal portions of the same vessels. The author 
knows only too well from experience the difficulties in staining peripheral nerve 
fibers ; she also appreciates the limitations of a negative findings. However, she 
feels that the existence of inneiwation in the umbilical cord propei- must be cou- 
sidered not proved for the time being unless better evidence, based on stricter 
morphologic eritei’ia, is adduced by the advocates of its presence. The great 
contractility of the umbilical arteries is hard to reconcile with the apparent lack 
of innervation in their major portion, even if the humoral theory of muscle 
stimulation and impulse conduction be evoked. In the face of the seeming ab- 
sence of innervation, the modus opei’andi of stimulation, and conti’action of the 
musculature of the umbilical blood vessels shall remain, for the present, a physi- 
ologic enigma. 
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T he complex mechanism for the nutrition of a human embryo, from the time 
that the fertilized ovum imbeds in the uterus to the time of birth when the 
fetus becomes an independent organism, must function through that highly 
specialized structure, the placenta. This organ, which has been likened to a 
‘ ‘ transitorj’- liver, ’ seiwes as a storehouse of building and maintenance materials 
from which the fetus, in a highly selective manner, draws its nutriments for 
groivth and development. The placenta is indeed an intricate organ, varying 
so Avidely in different types of animals that its diverse forms seem only distantly 
related, yet its purpose is the same in all — to store and transpoi’t nourishment 
from mother to embiyo and, in the mammalian type at least, to provide a 
mechanism for returning end products of fetal metabolism to the maternal 
blood. 

Another means of protecting the embiy-o and, to a limited extent, for supply- 
ing nourishment and disposing of waste materials is provided by the amniotic 
fluid. Obsenmtions of Zangemeister and Meissl,^ Makepeace, Premont-Smith, 
Dailey, and Carroll,® and Cantarmv, Stuekert, and Davis^ on its physical 
properties and chemical composition have shoum that, although the amniotic 
fluid may originate as a dialysate in equilibrium unth the maternal and fetal 
body fluids, as pregnancy advances it becomes more diluted by fetal urine. It 
is noticeably- liigh in ui'ie acid, in which it exceeds the content of the maternal 
blood. The presence of meconium in the amniotic fluid and the phenomenon 
of fetal swallou-ing presupposes the contribution of some nutriment factors by 
this route. The presence of vitamin A in the amniotic fluid has been attributed 
to this meconium .source, and small regulaidy'- occurring quantities of carotene 
have been assumed to come from the placenta.® Possibly^ owing to the alkalinity 
of amniotic fluid, vitamin C has not been found in it.® 

During studies®’ of the secretion and composition of milk by healthy 
mothei's,®-^'' placentas were obtained from nine healthy multiparas, following 
normal deliveries at full tenn. The proximate composition of the placentas 
(wet and diy weights, protein, fat, ash, and energy-) is presented in this paper. 
The lipid and vitamin distributions are given in following papers,’®' The 

mineral analy-ses will be repoided subsequently. 

^ 

♦The invcstlHation of the composition of the placenta was a part of .studfes of motliers 
durlnc pregnancy and lactation, the compo.slUon of their milk, and the growth of tlieir mu 
Partial support for the inve.stlpation wa.s Riven hy the Nutrition Foundation, Inc. 
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Boyd and Wilson found that the placenta does not act solely as an organ 
of transmission, but absorbs lipoidal materials and then secretes them in suitable 
proportions. ■ This regulatory role is substantiated by Neuweiler’s studies^® on 
thiamine storage and transmission, from which it is evident that the placenta 
controls the amount of thiamine so that the fetus receives a sufficiency and is 
protected from an excess. 

According to Chang and Gaddum,^^ human placenta contains the richosl 
supply of choline as aeetjdcholine in the body, with the exception of the spleen. 
This is derived wholly from the villous tissue of the fetal placenta, and the 
uterine muscle is very sensitive to it, the inference being that the acetylcholine 
of the placenta plays a part in the muscular contractions at birth. Needham®® 
says : “It seems, on the whole, as if the embryo itself has little active part to 
play in mammals in the causation of birth . . . and that the arrangements have 
been relegated to the placenta and to an endocrine correlation in the maternal 
body. ’ ’ 

Petal nutrition depends to a large extent upon the efficiency of the trans- 
mission of material across the placental barrier. Only material which can be 
carried in solution by the blood and can pass through the semipermeable walls of 
the villi penetrates the placental barrier. Oxygen, carbon ^oxide, and many 
chemical compounds of low molecular weight are transmitted through the mem- 
branes of all placentas. The red blood cells of the mother normall.v do not 
pass into the blood vessels of the fetus, nor those of the fetus into the mother s 
circulation. Proteins of large molecular structure are not transferred, but must 
be broken do-^vn into their component amino acids or proteoses. Fetal fat is 
sj^thesized from other lipid components passed from the mother’s blood to that 
of the fetus and is quite different, chemically, from the body fat of the mother, 
being richer in palmitic and containing less oleic and stearic acids.®® Antibodies 
do cross the placental membrane, hence the immunity of the infant. - Certain 
mrus diseases, too, are known to gain access. Vitamin D, ascorbic acid, thiamine, 
and riboflavin are Imoivn to be present in the liuman placenta and to be passed 
through it in regulated amounts, and vitamin A and carotene to a lesser extent. ’ 

Experimental 

Each of the placentas analyzed was obtained in the hospital delivery room 
two to thirty-five minutes after the birth of a normal infant. After deliver.^ the 
placenta was placed in a 1,500 ml. specimen jar and transported to the labora- 
tory. Five hundred milliliters of saline solution (0.9 per cent sodium chloride) 
was added and the excess blood and the umbilical cord were removed. Blood 
clots were removed by gentle squeezing with the hands, since the use of stirring 
rods or shaldng was not successful or caused breaks in the placenta and conse- 
quent loss of internal tissue fluids. Twm additional washings wmre made, using 
250 ml. of saline solution for each. This procedure wms sufficient to remove 
external blood. 

After washing, the placenta wms rinsed with double distilled wmter to remove 
the saline solution, and Avas alloived to drain for a few^ seconds but was not 
A\iped. After weighing, it Avas put thi'ough a tin-plated grinder and the 
material collected in a tAvo-liter CAmporating di.sh. The grinder Aims Avaslicd Avitu 
double distilled AA-ater, and the AA-a.shings AA-ero mixed AAith the ground placenta to 
form a suspension. Aliquots of SO to 90 Gm. of this suspension aa’ci’c placed in 
AA'eighed 250 ml. centrifuge bottles, frozen at -50° F. and dried to constan 
Aveight from the frozen .state under high A'acuum."'^ After the dry Avcight aavsh 
recorded the samples Avere poAvdered, placed in amber gla.ss jais, and .stoic* 
in a desiccator. „ , 

Total nitrogen aa-os determined by the macro-Kjeldahl procedure ol 
and Ha rri.son, and fat (ether-.solublc) by a method based upon the proceduie 
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Placental Structure and Function 

Structurallj', tlie placenta is the tissue formed at the juncture of the vascular 
systems of the embrjm and of the maternal organism. The closeness of this 
contact varies for different tj’-pes of animals ; it may he a very loose connection 
in wliich the barrier between the two blood circulations is quite substantial, 
such as the epitheliochorial tA>pe found in the horse and pig,^~ or the barrier may 
be a thin one by which the two circulations are closely bound, as in the hemo- 
chorial tjqpe found in man, monke3’^s, and the lower rodents.^® The extensive 
contact between matenial and fetal circulations in man represents an area 
which has been estimated bj'- Christoff ersen^® as between 10 and 13 square 
meters. 

By the end of gestation the fetal portion of the human placenta has 
developed to such an extent that it forms the major part of the organ. In the 
process of growth the chorionic villi have burrowed deeply and interfused 
with the uterine tissue, Avhere tliej’- are bathed in a pool of the mother’s blood. 
Through their semipermealsle covering, nutriments from the mother’s blood are 
able to pass into the placental blood and be carried to the fetus, and excretorv 
products are returned from fetus to mother. In all probability the yiUi do not 
act simplj'- as mechanical filters, for as Corner-® emphasizes, their coyering is 
living tissue, and it maj’’ be able to act upon substances which pass through it, 
partiallj’’ digesting them, or otherwise altering their chemical and phj^sical 
nature. 

The placenta, essentiallj^ an organ with a. nutritional function, is well 
supplied ydth carbohj^drate, protein, fat, enzymes, vitamins, honnones, and 
minerals. Though there is a dearth of information as to the progressive changes 
in the chemical composition of anj’- one type of placenta, there can be no doubt 
that its chemical composition during gestation varies to suit the demands made 
upon it b^’^ the growing fetus. SzendB^ has given evidence of a succession of 
peaks in the gtycogen content, first in the. maternal part of the placenta, then 
in the fetal part, then in the fetal lung, and lastly in the fetal liver. Hard, 
Rejniolds, Orr, and Winburj-^^ point out that placental carboh}-drate and fat are 
reduced in the last quarter of pregnanej’- and it maj’" well be that such changes 
in the placenta during development produce changes in its permeability and 
seeretoiy activity. According to Zsigmond and Scipiades,^® the vitamin C con- 
tent of the placenta increases during the course of pregnancy and then decreases 
near its termination. Another example of tliis chan^ng content and peimeability 
lies in the evidence that the rate of transfer of radioactive sodium across the cat 
placenta is very low in earty pregnancj’-, but increases sixty-fold as gestation 
progresses, and then decreases somewhat at term.-^ 

Besides acting as a suppty depot, the human placenta seems to have a 
variety of other functions, among them that of being chief exeretyry organ of 
the fetus. As demonstrated by Brooksbj’" and Newton^® it also influences^ the 
water retention of the maternal organism. Upon the bursting of the amniotic 
sac and the destruction of the fetuses of pregnant mice about two-thirds of the 
way through gestation, thej'" noted that the placenta was retained for some days 
and delivered at a time corresponding to noimal full term. The animal did 
not return to its original weight until the placenta had been delivered, and 
this seemed to show that the placenta has the specific effect of giving rise to 
water retention. Needham^® states: “In endocrinologic complexity, therefore, 
the placenta seems to outdo even the pituitaiw. ” Hormones similar to those of 
the anterior pituitary have been demonstrated®"’ and, since endocrine functions 
of the ovarj- are duplicated, the placenta may well be considered as an endocrine 
gland. 



406 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Table II. Proximate Composition of Human Placenta 


SUBJECT 

avater 

CONTENT* 

DRY AVEIGHT 

TOTAL ASH 

TOTAL ENERGY 











PER GRAM 











DRY AVT. 



PER CENT 


PER CENT 


PER CENT 

PER CENT 

(CAL- 

(CAL- 


GM. 

WET WT. 

GM. . 

AVET WT. 

GM. 

WET WT. 

DRY WT, 

CRIES) 

ORIES) 

LF 

564.7 

85 

96.3 

15 

7.6 


1.1 

7.8 


5.3 

VG 

383.3 

85 

69.7 

15 

5.2 


1.1 

7.5 

. 345 

4.9 

VK 

281.8 

86 

45.2 

14 

3.4 


1.0 

7.4 


5.2 

AH. 

355.8 

86 

58.2 

14 

3.9 


0.9 

6.7 


5.3 

JM 

502.0 

85 

90.0 

15 

11.6 


2.0 

12.9 

443 

4.9 

DM 

933.7 

94 

64.3 

6 

4.3 


0.4 

6.7 

342 

5.3 

CO 

654.6 

92 

58.4 

8 

3.6 


0.5 

6.1 


5.3 

VS 

375.9 

85 

68.1 

15 

3.6 


0.8 

5.2 

362 

5.3 

AS 

546.0 

85 

96.0 

15 

16.0 


2.5 

16.6 

451 

4.7 

Average 

510.9 

87 

71.8 

13 

6.6 


1.2 

8.6 

367 

5.1 

SUBJECT 

TOTAL NITROGEN 

TOTAL PROTEINt 

TOTAL FAT 











PROTEIN 



PER CENT 


PER CENT 

PER CENT 


PER CENT 

PER CENT 

TO FAT 


GM. 

DRY AVT. 

GM. 

AAT3T WT. 



GM. 

WET WT. 


RATIO 

LF 

11.90 

12 

74 

11 

77 


4.3 

0.66 

4.5 

17 

VG 

8.47 

12 

53 

12 

76 


2.7 

0.59 

3.8 

20 


VK 

VL 

JM 

DM 

CO 

VS 

AS 

Average 


5.70 

7.27 

10.50 

8.06 

7.44 

8.64 

10.52 

8.73 


13 

12 

12 

12 

13 

13 

11 

12 


36 

45 
66 
50 

46 

54 
66 

55 


11 

11 

11 

5 

6 
12 
10 
10 


79 
78 
73 

78 

80 

79 
68 
77. 


1.9 

2.4 

3.7 
2.4 
2.0 

2.8 
2.2 
2.7 


0.58 

0.57 

0.62 

0.24 

0.28 

0.62 

0.34 

0.50 


4.2 
4.1 
4.1 

3.7 
3.4 
4.1 

2.3 

3.8 


19 

19 

18 

21 

23 

19 
30 

20 


♦Fresh or wet weight minus dri,’ weight. 
tNltrogen multiplied by 6.25. 


and testes of rats.®° Other rat organs — liver, heart, lung, kidnej'', brain, muscle, 
and spleen — have liigher percentages of total solids.'^® Soft organs of beet 
(heart, liver, Iddney, brain, lung, stomach) and beef, veal, lamb, and pork muscle 
Iiave lower water contents than does human placenta.^® In fact, in ivater contc.nt 
the placenta more closely resembles such substances as milk or egg white. Us 
moisture content at term approximates that of a human fetus of about five and 
one-half months. Givens and Macy^^ have shown that the water content jof the 
human fetus gradually decreases from 92 per cent at the third month to 72 pci 
(!ent at birth. Individual organs do not necessarily show parallel changes m 
water content. According to Hard, Eeynolds, and Winburj’’,-^ the guinea 
pig placenta is constant in its water content throughout gestation, fluctuating 
only +0.96 and -0.99 from a mean of 83.5 per cent. They found that the slight 
moisture decrease which occurred by tlie end of gestation was attrilintable to 
the matenial part only. In its higli water content the placenta may seem m 
resemble an organism in an early stage of development. However, investi- 
gatoi*s^"’ have pointed out tliat the histologic and oxygen consumption studies 
of the human placenta during its development indicate that all of the morpho- 
logic and metabolic changes, which in the human body take a lifetime, occur m 
the placenta during the period of ge.station. It is, then, at term an aged organ. 

The average nitrogen content of the whole placenta was 8.73 Gm., a 
which approximates the nitrogen content, of a 5- to 6-month-old fetus, i.e., o.in 
Gm."* The protein content of the placenta (nitrogen multiplied by 6.25) varic 
from 5 to 12 per cent of the fresh weight, averaging 10 ])er cent. Of the dr\ 
weight, with variations from 68 to 80 per cent, the average protein content was 
77 per cent. On the wet. weight basis, the content was far le.ss than is 
in mo.st glandular organs and muscle,"" but. approximated the amounts ioiin 
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given by Tidwell and Holt.^° To obtain total ash values, after ether extraction 
the sample was ashed oveiTiight in a muffle furnace at 500° C. The Parr Oxygen 
Bomb Calorimeter was used to determine energy.^® 

Eesults 

During pregnancy the growth rate of the placenta does not parallel that 
of the fetus, since the former attains its maximum size early in gestation.^^ 
According to Wolfram^® a definite ratio exists between the weight of the 
placenta and the weight of the fetus throughout the period of gestation. In 
the seventh month of pregnancy he found the ratio of fetal weight to placental 
weight to be 3.7 to 1, while at term it had increased to 7.5 to 1. Aberle, Morse, 
Thompson, and Pitney®’’ studied 4,003 full-term births, male and female, and 
concluded that the correlation coefficients (+.506 for males and +.484 for females) 
showed that the weight of the placenta and the weight of the fetus influence each 
other to a large extent, but the fact that tlie correlation coefficient is not higher 
shows that other important influences must operate. For females they found 
the ratio of infant to placental weight to be 5.7 to 1, for males 5.8 to 1. For 
the placentas and full-tenn infants (all female except 'one) in this study the 
ratio was valuable, ranging from 3.1 to 9.4, with an average of 6.5 to 1 
(Table I). 

Table I. Ratio of Infant Birth "Weight to Weight op Human Placenta 


subject 

BIRTH AVEIGHT 
(GM.) 

THIRD STAGE 

OF LABOR 
(MIN.) 

PLACENTA 
FRESH AVEIGHT 

(GM.) I 

RATIO OP BIRTH 
WEIGHT TO FRESH 
WEIGHT 

OP PLACENTA 

LP 


5 

661 

5.9 to 1 

VG 

3,720 

4 

453 

8.2 to 1 

VK 

3,070 

12 

327 

9.4 to 1 

VL 

3,500 

2 

414 

8.4 to 1 

JIM 

3,680 

3 

592 

6.2 to 1 

DM 

3,070 

4 

998 

3.1 to 1 

CO 

3,440 

35 

713 

4.8 to 1 

VS 

3,230 

10 

444 

7.3 to 1 

AS 

3,260 

_ 

642 

5.1 to 1 

Average 

3,429 

- 

583 

6.5 to 1 


The wet weights of the washed placentas (Table I) ranged from 327 to 998 
Cm., ivith an average of 583 Gm'. This variation was greater than that among 
the infant birth weights wliich ranged from 3,070 to 3,890 Gm. Largest birth 
weights were not indicative of larger placentas for the heaviest placenta, 998 
Gm., came from the mother whose infant was the smallest. Aberle, Morse, 
Thompson, and Pitney®^ found a mean placental weight of 597 Gm. for female 
infants, 607 Gm. for males. They made no attempt to estimate the weight of 
placental tissue exclusive of blood, but weighed the placenta, cord, and mem- 
branes after removing blood clots with forceps, a procedure which may account 
for their somewhat higher values. 

The dried weiglits of the placentas shoived less variation, although the 
highest dry weight, 96.3 Gm., was double the lowest, 45.2 Gm., the average being 
71.8 Gm. (Table II). The dry substance averaged 13 per cent of the Avet 
weight, and the average moisture content of 87 per cent, ranging from 85 to 94 
per cent, shows the human placenta to be an oi'gan relatively high in water, 
compared Avith glandular organs and muscle. The per cent Avater content of 
placenta is similar to that given for teste.s, 84.5 per cent, Iw Taylor, Pollack, 
and 'Williams,®® but the other human tissues reported liave loAver moisture 
contents than placenta, notably tlie skin, 59 per cent, and adrenal glands, 61 
per cent. The per cent dry AA^ight of placenta is similar to that of the thymus 
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in egg white.^'^ Compared on the dry basis, the protein content agrees well 
\vith values for beef organs, and mammalian, avian, and crustacean muscle 
tissue.'"’ 

The fat content (ether-soluble) of the placenta is not high, varying from 
0.24 to 0.66 per cent of the wet weight, and on a diy basis from 2.3 to 4.5 per 
cent, averaging 3.8 per cent. These values for ether-extractable material es- 
sentially represent tlie neutral or storage fat, and on the dry basis approximated, 
in general, the neutral fat content of rat and beef organs.^®’ According to 
Hard, Eeynolds, and Winbury,^^ the fat content of the placenta is con- 
centrated mainly in the fetal part. 

In their protein to fat ratios, the placentas averaged 20 to 1, vaiying from 
IT to 30. In the same approximate range of values fall the ratios of such tissues 
as beef brain, Iddney, iieart, lung, stomach, and lamb muscle.^®’ 

The majority of the total ash values ranged from 5 to 8 per cent of the dry 
weight, which corresponds to values found for crustacean muscle and beef 
organs.®® However, two placentas had ash contents of 13 and 17 per cent, re- 
spectively, making the average 8.6 per cent, which is somewhat higher than the 
amount in many animal tissues. Total ash per placenta averaged 6.6 Gm., which 
approximates the amount in a human embryo of five and one-half months.^^ 

The energj’- value of the dried placenta was about 5 calories per gram, with 
a range of 4.7 to 5.3. This is approximately the caloric value of dried cow’s 
milk,^® and is slightly less than that for dried human milk.®® 

Summary 

Prom analyses of nine human placentas, values are given for wet weight, 
total solids, water content, nitrogen, protein (nitrogen multiplied by 6.25), fat 
(ether-soluble), ash, and energy. The water content was high and variable, 
averaging 87 per cent, wliile the diy weight averaged 13 per cent of the fresh 
weight. Protein averaged 77 per cent of the diy weight; fat, 3.8 per cent; and 
a.sh, 8.6 per cent. The average energy value of the placenta tissue was 5 calories 
per gram dry weight. 

Notk. — T he second contribution on this subject, dealing witli the lipid content of the 
placenta, will be included in the next issue. 
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We feel that hypnoanalysis is a valuable adjunct to our therapeutic arma- 
mentarium because it effectively speeds up the diagnosis and obviates prolonged 
therapy. The technique of hypnoanalysis can be mastered by any physician 
who is familiar with the problems of psychodjniamies and has a good under- 
standing of psychological processes. 

Many investigators acknowledge that the relief of psychogjmecic condi- 
tions result from unintentional suggestions, in-espective of the therapy 'used. 
Since weak suggestion has been effective in bringing about cures, a tj^ie of 
psychotherapy utilizing modern and scientific suggestion and analysis as the 
main implement should be much more effective. 

Pure hypnosis as described by the earlier investigators, Porel, Bernheim, 
Liebault, and Charcot, has been found wanting in many respects because only 
symptoms were removed. Hypnoanalysis, a combination of hypnosis and 
psychoanalysis, is a rational psychotherapeutic procedure. It is more effective 
because “insight” into the basic emotional difficulties responsible for the symp- 
toms are recognized by the patient as the mechanism of cure. 

Hypnoanalysis elicits underlying psychogenic and behavior disorders and 
enables the therapist and patient to ascertain the factors responsible for the 
symptom complex. It is used as a means of penetrating below the resistances of 
the patient and is helpful in integrating, synthesizing, and enforcing new and 
more wholesome attitudes. Also new personality patterns can be engrafted. 
Most important of all, it speeds up an ordinarily slow process. 


Technique of the Hypnoanalytical Method 
A preliminaiy explanation of the nature of hypnosis is made, thereby 
correcting whatever misconceptions the patient may have. The hypnoanalytic 
method is a three-stage operation involving ; first, conditioning and training m 
the phenomena of hypnosis, i.e., rapport, a condition in which the patient 
responds only to the therapist; catalepsy or muscular rigidity, during which 
the patient’s normal capacities are enhanced; amnesia, the stage permitting the 
therapist to deal with painful memories ■\vithout the patient’s Imowledge; 
hyperamnesia, or recall of memory and age regression; the following of 
posthypnotic suggestiona; somnamhnlism, tlie “waiting state of hypnosis; 
second, free association, -which consists of trains of thought arising spon- 
taneously when restraints are removed; and last, reintegration of repressed 
material into consciou.sness. Hypnoanalysis, indeed, is mental surgeiy. 


The following ease histories are typical of our methods : 

Case 3. — ^IMrs. P. E., aged 36 years, para i, gravida ii; histoiy of severe 
headaches since the age of ten, accompanied b.y photophobia, dizziness, nausea, 
and vomiting. Lower abdominal pain for sixteen years’ duration. Palpitation, 
fatigue, nervoiLsness, and suicidal tendencie.s, more marked during the past year. 

Past medical liLstory : Streptococcus infection of leg and sinusitis. 

Surgical: II-sTnenectomy (1928) for dyspareunia and vaginismus. Brain 
operation (1932) for hemangioma. 

Olrstetiie: Spontaneous delivery, 1932. Vaginal ce.sarean at GY^ monins. 
Pregnancy terminated because of the headaches. j 

Gynecologic: Menses; onset at age of lo years, “first ])eriocl frigbtwnr 
her to" death.” irregular, dysmenorrhea occurred immediately after marnait 
(1928). 



THE TREATMENT OF PSYCHOGYNEOIO DISORDERS BY 

HYPNOANALYSIS 

William S. Kroger, M.D., Chicago, III. 

T he recent upsurge in psj'^eliosomatie medicine has given the profession a new 
understanding of old problems. It has shovui that our division of medicine 
into specialties was arliitrary. In the multiple lights cast by psychosomatic 
investigations, the outline of once clear-cut clinical entities resolve themselves 
into component shadows. They do not fall in any one direction, but have the 
distressing habit of overshadowing several specialties. 

This is forcefully demonstrated in functional gjuaeeologic disorders, since it 
is obvious that these processes are the result of psychologic and physiologic 
factors. Psyehogjuieeie derangements would therefore be a better term. The 
public is demanding help in this overlapping field. Therapy must be rapid, 
efficacious, and applicable to patients in aU income gi'oups. 

Cooke^ states, “Ninety-five per cent of the severity of human suffering is 
mental; a great deal of the .symptomatology’' encountered in the practice of 
gymecics is of purely mental origin. Therefore, if we are to relieve the major 
part of our patients’ suffering, we must do so through psychotherapy’’, and suc- 
cessful psychotherapy must lie based upon an understanding of the patients’ 
mental processes.” The solution certainly’- will not be found in making the 
patient a traveling ease history. Instead, the responsibility lies squarely’- with the 
gy’’necologist who is usually the first “specialist” to see the patient. The 
gyuiecologist can be of inestimable value in the field of prophy’-lactic medicine 
because his contact vdth the disorder is earlyL Although psyehogymecic disorders 
are of psy’'chologic origin, and therefore in tlie field of the psy’chiatrist, he rarely’ 
sees the problem until it is far advanced and frequently incurable. Also, a 
thorough- investigation of the emotional factors involved in psy’chogyneeie com- 
plaints is impossible when there is too much division of authority’. 

A method which offers a relatively’ short and effective treatment when 
])ropei’ly’ applied in functional gymecologic disorders is hy’pnoanaly’sis. Un- 
fortunately’, the preponderance of scientific work in tliis field is being done by' 
psy’chologists for nonclinical investigation. 

Hy’pnoanaly’sis has been used successfully to ameliorate many' sensations of 
an unpleasant nature. It is knovm to be an effective and rapid form of therapy. 
At present it is being used extensively’ for the treatment of battle fatigue and 
other war neuroses. We agree •with Brenman and GiU- who state, “Of all the 
methods of hypnotherapy’, hypnoanalysis is the youngest and thus the least 
widely employ’cd. It is our opinion, however, that it holds the greatest promise 
for a .shortened method of psychotherapy'.” The skepticism and prejudice by' 
the laity’ and profession arc now diminishing in view of the increasing number of 
favorable repoils. 
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realized that the headaches were due to her repressed hostility. They always 
occurred after intense emotional upsets. The lower abdominal pains, dysmenor- 
rhea, and other psychosomatic symptoms were the “organ language” she used to 
verbalize for her neurosis; the frigidityL A complete change in this patient’s 
personality occurred. All thoughts of suicide disappeared. 

Case 2. — ^Blrs. G-. N., aged 22 years, para i, gravida i; history of lumbo- 
sacral backache and throbbing pain in left leg and loiee. Past mescal history 
was essentially negative. Patient stated that following the birth of her baby Six 
weelis ago, she developed a pain in the lower part of her back. She had a rapid 
and painless two and one-half hour labor under nembutal analgesia. By the 
tenth day the backache was so severe she could not leave the hospital. Ortho- 
pedic consultation and x-rays of the lumbosacral spine were negative. The fol- 
lowing therapy was instituted; opiates, physiotherapy, deep x-ray^ therapy, para- 
vertebral procaine injections, direct infiltration ' of the sciatic nerve and trac- 
tion. After six -weeks of this treatment the patient still complained bitterly of 
pain in the back and left leg. Neurological consultation was negative. A tena- 
tive diagnosis of an intervertebral disc was made and a spinogram advised. 
Physical examination revealed a marked scoliosis due to considerable muscle 
spasm on the left side. 

The constant unrelieved pain indicated a psychogenic origin. The patient 
was very intelligent and hypnoanalysis was ad-vised. The first few sessions were 
devoted to conditioning her in hy^pnosis. Under somnambulism the patient was 
able to touch the fioor -without pain and the scoliosis and muscle spasm dis- 
appeared. Free association revealed that she expected to have the “pains of 
labor” which were absent during her confinement. Therefore, she felt she had 
missed something. After this session she felt much better. She wms told not to 
consider herself cured until the basic emotional difficulties were resolved. 
During the next t-wo hy^inotie sessions she stated that her backache recurred 
when she saw her mother-in-law, and that she did not wmnt to have this 
babyL When two months pregnant her former employer, whom she admired, 
died. This resulted in an attack of severe nausea and vomiting. This man was 
the antithesis of her husband with whom sexual relations had alway^s been 
unsatisfactory’-. “Even though my husband, whom I love, is very considerate, 
I wish he wmuld be more firm and masculine. My old boss was handsome, 
ambitious, meticulous, and just perfect in eveiy way^-. I wmnted to name my 
baby^ after him and my^ husband objected and became very’- angry. Perhaps n 
I probe a little deeper I will find the reason for my backache.” This w’as an 
acknowiedgment that an underlying unconscious confiict existed. She refused 
to believe that the baby belonged to her; also, the baby’-, being an intrudei’, 
would break up her marital relationship. She had not seen the baby since she 
left the hospital. She realized the backache would not clear up pennanentjy 
until she consciously^ solved her conflict. She was left in a deep hyTpnotic state 
for three hours and told to re-view’ all the events leading up to the present. 
Amnesia for this session w’as induced. She w’as to reveal the results at the next 
session. 

It was suggested that she leave her mother-in-law’s home and return to ber 
own home. Immediately on seeing her baby she began to vomit. The nausea and 
vomiting were so severe that she was hospitalized. Physical examination and a 
flat plate of the abdomen were negative. This vomiting w’as a rejection o 
“spitting at the unwanted baby.” After three days of .symiptomatic therapy 
.she left the hospital still complaining of her backache and walking w’ith considci- 
able difficulty. Scoliosis and muscle spasm were still present. 

Deep hy'pnosis was instituted at the next se.ssion. She realized she had no 
been in love* with her husband, but was actually in love with her dead employer. 
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Complete medical, gynecologic, and neurological examinations wei'o negative 
for organic patllolog 5 ^ An electroencephalogram (1944) was within normal 
limits. 

Onset and Course . — Patient states that her headaches began when she was 
10 years old. Since then she consulted numerous physicians and clinics in 
America without obtaining relief. After a wide variety of sjnnptomatie 
therapy, hypnosis was decided upon. The patient was hypnotized during a 
typical "inigraine attack”; complete relief for the sjanptom was obtained. 
She was disassociated, and a specific amnesia produced for her true identity. 
The headaches always disappeared during the induction of this phenomenon of 
hypnosis. The patient tacitly acknowledged that the headaches, abdominal 
pain, and other symptoms might be on a neurotic basis, and hypnoanalysis was 
advised. The frigidity or symptom complex responsible for the above com- 
plaints was not mentioned at this time. 

_ Hypnoanalytie therapy started with intensive training under hypnosis 
until the patient became a “ somnambule. ” This “waking state” is the most 
suitable for psychotherapy. The technique and stages of hypnosis have been de- 
scribed by various investigators.®'^ The best teclmique depends on the tjqie 
of patient and personality of the therapist. All the stages of hypnosis are not 
always present in the same patient. 

_ In the somnambulistic stage the patient was easily reverted to earlier periods 
of life. The information elicited concerning her early life ordinarily would have 
taken a much longer period under psychoanalysis. During this process of “age 
regression” harmful habit patterns, i.e., masturbation, faulty attitudes toward 
sex and pregnancy, personality disorders consisting of extreme hostility toward 
her parents, younger brother, husband, and daughter were discovered. Post- 
hypnotic suggestions were given and followed and the patient was reorientated 
to her present chronologic age. 

When she had successfully passed this phase, she was then prepared for the 
analj^ic, or second part of the hypnoanalysis. This consisted of free association 
which indicated her fear of disapproval and punishment by her father, her 
extremely sensitive nature, inadequate sexual knowledge, and lack of gratifica- 
tion. Free association became exceedingly easy once the resistances were dis- 
integrated through hypnosis. Hence, orthodox psychoanalytic methods benefit 
from this simple effective spur. Her dreams were intei’preted and handled as 
in an analysis. In addition, the dreams described in the hypnotic state were fuU 
of pertinent details, and their significance could be easily ascertained. 

Now the patient was ready for the final phase. This involved the reintegi’a- 
tion of material derived from the hypnotic sessions. It concerned the synthe- 
sizing and redistributing of the psychological processes formei’ly exploited by the 
symptom complex. During this final phase, posthypnotie suggestions were 
utilized to engraft new healthy' attitudes toward sexual matters and the males 
in her famity. She realized her unconscious hostility toward her father. She 
had feared him because he beat and criticized her from childhood and kept her 
ignorant of sex until her wedding night. This inadequate preparation for 
inaiTiage also heightened the expectation of damage to her genitals and prob- 
ably necessitated the hymeneetoray’. Her headaches began immediately’- after 
the brother entered the family constellation. He becarne her responsibility, and 
her father whipped her when any’thing happened to him. In contradi.stinction 
to her mental faculties and lack of attractiveness, the brother was brilliant and 
handsome. This produced additional earlv unconscious resentment towai'd males. 
The transition toward males was only' partiall.y accomplished by her marriage. 
The husband symbolized her father, causing fui’thei’ persistent ^ unconscious 
anxieties regarding heterosexual activity'.^ As a result of this “insight” the 
symptomatic meaning of her basic emotional problems became clearer. She 
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What is the value of psychotherapy which does not require conscious in- 
sight? How important is the matter of making the unconscious conscious? 
Erickson^’^ reports two cases treated in which there is no history, no free associa- 
tion, no clear statements of the patient’s problems, no transference, and yet a 
therapeutic result was achieved. Is s3Tnptomatic relief the criterion of success- 
ful psj^chotherapy ? If the patient should be made aware of previously unknown 
unconscious strivings, is it necessary that she loiow all the steps through which 
her insight is achieved? More results must be evaluated before these questions 
are ans\vered. 

With the advent of hypnoanalysis, it no longer need defend itself against 
the charge that hypnosis is "nothing but suggestion.” The methods described 
present a means of accomplishing vastlj’- more in the way of psychogynecic 
rehabilitation than the older methods of s3Tnptomatic relief. This study points 
a way to research toward a therap3’' which ma3'' utilize all that has been learned 
b3'- the g3mecologist, h3q)notherapist, and psychoanatyst. 

Frigidity 

In taking up this symptom complex we must bear in mind that we are eon- 
cemed with true frigidity, as differentiated from pseudofrigidity caused b}' 
ignorance and misconceptions about sexual matters, incorrect technique, or male 
impotence. 

True frigidit3’’ ma3'- be defined as "the ineapacity of women to have a 
vaginal orgasm.”® Knight,® in his excellent article, states that "g3Tiecologists 
and psychiatrists are aware that perhaps 75 per cent of all married women derive 
little or no pleasure from the sexual act, and that many not onl3’" experience 
no pleasure, but actuall3'- .suffer revulsion and pain. ’ ’ This fact assumes added 
significance from a sociological and religious aspect because of increasing extra- 
marital promiscuity and our high divorce rate. 

Because enormous numbers of such eases ai’e being seen by the inadequate 
number of psychiatrists and g3mecologists, a more efficacious and rapid fonn of 
therapy is indicated. Current treatment involving hormone therapy (andro- 
gen),^®’^^ even if successful, is onl3’' substitutional. Surgery is valueless. 
Ps3'choanal3’^sis, while successful, is expensive, time-consuming, and requires 
extensive technical training for the therapist. Since it is the gynecologist who, 
as sort of a fallier-confessor, treats the vast majority of functional gynecologic 
disturbances, many of psychological origin, a knowledge of ps3mhopathology is 
as indispensable as hi.stopathology. He can and should be his oivn 'psychiatrist. - 

We feel that h3-pnoanal3^sis, a modification of h3qmosis, is a rational and 
efl'eetive form of p.s.vcholherap3' because less time and training are required. This 
modern and scientific method of therap3’ lias been utilized in gynecology and 
obstetrics'®'’' and other branches of medicine. The experimental work of numer- 
ous investigators has sliovui that the objections to h3q)nosis as a therapeutic 
procedure can be eradicated b3' utilizing lij^pnoanalj’-.sis following the technique 
described above. 

E. Bergler'® maintains, “that a t3q)ical frigid woman does not sulTer from 
a defieienc\' of libido, but from a neurosis.” Hence, this fonn of therapy is 
ideal for the treatment of true frigidit.v. bccau.se every neurosis is an illnc.ss o 
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She wished that the latter could have been tlie father of the babj'", and this 
accounted for her refusal to accept the child. She had never had an orgasm 
with her husband. She never complained of the frigidity lieeause she did not 
Imow to whom to turn. She now realized that the liackaehe was an alilh for her 
present unhappy marital status. Also it was foolish to be in love with a dead 
man. She decided a more health}’- attitude toward her husband was iiossible. 

The next few visits were devoted to integi’ating and synthesizing repressed 
material into her consciousness. This resulted in the acceptance of the baby, 
and for the first time in her life she experienced pleasure dui’ihg intercourse. 
She felt that “a load had been taken off her back.” Her backache completely 
disappeared- and the symptom complex of frigidity had resolved itself. Up to 
Oct. 5, 1945, the patient has been very haiipy. Her unconscious conflict was too 
strong to be borne in consciousness, even when the patient knew what was 
troubling her. 

Discussion of the Hypnoanalytical Method 

Lindner® states that, “ hj^inoanalysis can be described as an incisive ap- 
proach which, more rapidly than other psj'chotherapeulie methods, cuts to the 
core of psychogenic and behavior disorders and enables the therapist to come 
to grips with the root causes in the djniamics of the disorder confronting him.” 

Under hypnoanalysis the patient’s thoughts (free association) are spon- 
taneous and unfold Avitli ease. This freedom of behavior in a permissive atmos- 
phere illustrates one of the most important aspects of hypnoanalysis, A wide 
lattitude of expression is produced. The patient is not subservient, unconscious, 
or helpless. During age regression the patient’s actions show tbe vividness wth 
which she relives traumatic experiences. This “abreactive method” is a reliving 
of original experiences which takes place in her consciousness. Tlie patient’s 
recognition and reliving of old behavior patterns is the way she obtains “in- 
sight.” She must uuder.stand the origin and the basis of her symptoms, liow 
they are linked up with life’s experiences, childliood pattern formations, and un- 
natural inhibitions. The symptom complex will disappear only ^\'heu its 
symptomatic meaning has become clear to the patient. 

The ego of the jiatient with its resistances and defenses is involved when 
hypnoanalysis is utilized, therefore the therapist has direct access to unconseiou.s 
material. The insight gained is’ assimilated into the ego, and a significant 
change takes place. Hence, contrary to current Freudian opinion, the cure 
obtained through hypnoanalysis is permaneni. No objection to the use of 
hypnoanalysis can be made because direct suggestion is not used. 

The lij-pnotic technique is more rapid because tlic resistances are by-jiassed. 
It operates directly upon the conflict and, if solved, much of the defeirscs will 
spontaneously disappear. However, paradoxically this technique docs not. al- 
ways require ■ that the patient communicate or become aware of uncon.scious 
strivings. ' Consequently, two of our patients did not require that tlie uncon- 
scious ;be made conscious. They were able to find psychotherapeutic relief from 
symptoms without conscious exploration of the unconseiou.s sources of their 
conflicts. Apparent recoveiy can take place in some jiatients with j)artial 
or even no insight.' The patient is only interested in recovery. 
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This classification excludes aplasias, hypoplasias, acquired organic lesions 
of the genitals, the consequences of destructive operations or accidents, incor- 
rect technique, ignorance of sexual theories, and male impotence. 

Excluded are the so-called ‘‘facultative” cases where the frigidity disap- 
pears and a normal orgasm is possible with certain men. 

True frigidity on a purely psychic basis may be due to fear of punishment 
for violating sexual prohiliitions. Again, frigidity maj’’ be due to conflicting 
loves, e.g., love of her father as opposed to love of her husband, love of herself 
as contrasted to love of her husband, and love of other women as opposed to love 
of men as represented b3' her husband. Unconscious resentments and hates with 
reference to a wish for revenge on men, based on the “castration” complex, 
or a wash to avenge the mother for all the suffering she went through at the 
hands of the father maj^ also lead to frigidity. 

Included are manj’- tj'pes in whom frigidity may be easilj^ recognized and 
others in -whom it is more overt — who use it as an escape, a flight from their 
OAvn inadequacies. In this grouping we see the homosexuals, aggressive old 
maids, agitative female “champions” in constant competition with males, 
narcissists, and violent espousers of tyrginitjL All of these types are pre- 
sumptivety frigid, and tlieir frigidity includes no physical sex factor. 

In our second classification we find a “contact factor” added to our psychic 
disturbance. Here Ave see the “gold digger,” who is financiallj’’ exploiting many 
sexual partners and husbands. The prostitute and the njmiphomaniac, the latter 
in a fruitless search for satisfaction which is never achieved, belong to this 
group. The members of this class may make a partial adjustment and become 
involved in marriage. This solves the problem onlj’' outwardly. A closer in- 
spection udll demonstrate the same pattern of flight and combat interwoven 
with the marriage thread. The mai’ital union ma.v be characterized bj’’ refusal 
to assume any serious obligation of wufehood or mothei’hood. There is an ex- 
cessive compensatoiw interest in card pla^dng, club and sport pursuits, and a 
proportionate neglect of the liu.sband. This type will take great interest m 
traveling alone, purchasing expensive clothes, perhaps even the aggressive pur- 
suit of a career. Pregnanej' is avoided as a nuisance, or even a calamity. 

Swinging the pendulum the other waj’' but still within the arc of our second 
group, we observe those women who carry out their wifely duties with ovei- 
whelming rigor — also as an escape, and also to the exclusion of the husbanc . 
They have complete ahsorplion in the household to the point of obscssiona 
cleanline.ss and orderline.ss. Tliere maj’’ be a flurry of glorified mothex’hood, ic- 
.sulting in numerous children conceived ivilh indifference and lack of pleasiuc, 
on wliom there is bestowed a surpi’ising excess of attention and solicitude; tbe 
lursband, as ahvaj's, being relegated to the background. They must assume a 
lifetime of martyrdom, re.signation, and .suffering; an adoption of extreme 
pi’udishncss is also not common, .so that nothing but frigidity can result. 

In this second grouping the physical factor is definite and demon.sfrable. 
There is no relatiomship between the tj'pe and degrees of frigidity and the sci'^'" 
tivity of the vagina. 
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the unconsciousness. These women actually are attending a psychological 
masquerade, using the sjunptoms as a pretext for obtaining no pleasure from 
sexual intercourse. Nearly all of our cases presented themselves with com- 
plaints of dysmenorrhea, pelvic pain, backache, migraine headaches, and a host 
of other symptoms as an alibi for their lack of sexual gratification. Some of 
our patients had not one, but two abdominal operations without relief of the 
original complaint. 


Psychogynecic Causes for Frigidity 

GreenhilP^ states, "that the psychosexual factors in feminine development 
actually involves two organs, that the clitoris plays the dominant role in child- 
hood.” This is the most easily discovered part of the female genitalia and the 
one which yields the most pleasure when stimulated. Therefore, all the atten- 
tion is focused upon the clitoris. This leads to suppression of the awareness of 
the vagina. The lack of normal pleasurable vaginal sensitivity to stimulation 
may be due to the denial of the vagina and the effect of pleasure seeking on 
the clitoris. Greenhill’^ further states, "the other organ is tlie vagina, .which 
is psychologically unimportant until puberty. In the cliild, the clitoris gives 
sexual satisfaction, while in the normal adult woman the vagina is the principal 
sexual organ. In frigid women, however, the transference of sexual satisfaction 
and excitement from the clitoris to the vagina does not take place. Hence, such 
women possess an infantile erotic zone, and not the adult one. ’ ’ 

KnighG® states that the dynamics of this neurosis lias its core in the little 
girl’s reaction to the discovery that she is laeldng in an external sexual organ 
possessed by the little boy, so she believes that she, too, must have once had a 
penis of which she was punitively deprived by the parents, or that she will some- 
how be given one or will grow one later. Fears, envies, and resentments proceed 
from the shock of this discovery, and initiate the development of conflicting hate 
and love toward parents, siblings, and other significant persons. Distorted 
sexual theories and neurotic attitudes, symptoms and personality traits derive 
from this source. His excellent recommendations should be followed by phy- 
sicians. 

All investigators agree that these reactions of envy of men and fear of dam- 
age to the genitals play at least some part in the psychology of every girl, and 
that in many cases they are the dominating factors in personality development. 
Since most of the fears of mutilation, menstrual suffering, and hostile envious 
feelings toward men are unconscious and not to be elicited by ordinary inter- 
rogation or observations of outward behaAUor, we have chosen this ordinary re- 
fractoi'j’- condition f or t reatment by hjqmoanalysis. 

Classification of Frigidity 

The Menniiiger’" classification based on the varieties of frigidity, and 
Hitschman’s and Bergler’s® based on the degree of pleasurable sensitivity in 
the genitals ranging from great aversion and jiainful submission dovm to 
frigidity of the nymphomaniac type are excellent. Also the Kado^° modification 
based on reactions to sexual anxiety were taken into consideration. 

For purposes of simplicity we have resolved the above groupings into two 
subdivisions. 

A. True frigidity, founded on purely psychic mechanisms. 

B. True frigidity, founded on p.sychophysieal mechanism. 
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4. It is an illness of the unconscious; a neurosis. 

5. Other gynecologic “symptom-equivalents” mask this “organ neurosis.” 

6. Because of the universality of this s 3 mptom, and to obviate the division 
of authority, every gynecologist must be his own psychiatrist. 

7. Comprehension of the psychod 3 Tiamics of this symptom complex (true 
frigidity) must he understood. 

8. Hypnoanalysis is a rational procedure in psychogynecic therapy because 
the- recovered material is replete vdth significant details, new personality pat- 
terns can be engrafted, sjmptom-removal by direct suggestion is not utilized, 
and the cures, even when spontaneous, are complete and permanent. 

9. Hypnoanalysis and its associative phenomena of age regression, recall of 
memory, free association, and posthypnotic suggestion are tremendous time- 
savers. 

10. Hypnoanalysis varies only in degree from psychoanalysis, since it 
utilizes many of the concepts of the Freudian theory, i.e., interpretation of the 
transference, free association, piece-meal disintegration of the patient s re- 
sistances, reintegration into consciousness (assimilation by the ego) of the re- 
pressed material, and the redistribution of the psychological energies formerly 
exploited by the symptom complex of frigidity. Thus the patient gains insight 
into factors responsible for the symptom complex. 

11. The technique of hypnoanalysis can be mastered by any physician who 
understands the psychological processes of present-day psychopathology. 

12. A current review of the accepted factors responsible for the symptom 
complex of frigidity is presented. 

The author is particularly indebted to Dr. J. P. Greenhill and Dr. S. F. Wollen for their 
valuable aid. 
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Vagilial sensitivity may vary from complete anesthesia to exquisite re- 
ceptivity. The personal attitude may range from complete revulsion, disgust, 
and the desire to get it over with in a huriy, to a strong sense of excitement, 
mounting repeatedljq but with no organismic climax and, hence, the hope for 
contact of long duration. The vaginal secretion may be absent, scanty, or 
voluminous. There may or may not be a clitorie orgasm, but never a true 
vaginal orgasm. 

All of these possibilities, or a combination of any of them, occurs in frigid 
women. They can occur in women with vaginismus and dy.spareunia. 

Hypnoanalysis in Frigidity 

It is our contention that for the common gynecologic disorder of frigidity, 
hypnoanalysis is a rapid and rational form of therapy. First, because it is an 
illness of the unconscious (a neurosis) and not amenable to routine therapy. 
Second, it is masked by other sjmptom-equivalents, elicited only after ex- 
tensive diagnostic procedures. If we are fully aware of the ps 5 ’'chosomatie im- 
plications, if we discern the intricate psychic ramifications, how can we in all 
sincerity continue to treat these conditions with surgeiy and endocrine suli- 
stitutional therapy alone? How can we approve the tediousness of classical 
psychoanalysis in a problem Avliich cries out for relatively rapid relief? 

Of all psyehogynecic problems, none has demonstrated the efficacy and rapid- 
ity of hypnoanalysis more forcefully than the common complaint of fi’igidity. 

Results 

Nine out of twelve cases of true frigidity, after a wide variety of symp- 
tomatic treatment, were permanently relieved utilizing this method. There 
were three failures in our limited series of cases. One patient was found to be 
a latent homosexual. It was decided not to attempt inversion in this ease. Two 
other patients were not relieved following fifteen and twenty-five liours of 
therapy, respectively. 

Two patients were permanently relieved spontaneously without any mani- 
fest reasons being revealed 1o t.lic tlicrapist. Tins may be due to the fact that 
the unconscious was made conscious of the extrapsychic conflict. 

The shortest amount of time necessary to cure this symptom complex was 
eight hours, while the longest was sixty houi’s. We believe this is one of the 
first reports on frigidity in the American literature successful!}’ treated by 
hypnoanaly.sis. This promising method offers a fertile field for investigatoi*s 
and should be evaluated by others for the ultimate welfare of psyehogynecic pa- 
tients of the future. 

Conclusions 

1. The specialties of gynecology and psycliiatry overlap. Latent ])sycIio- 
logical factors (tlie psyche) are as respon-sible as the reproductive organs for 
many functional gjmeeologic conditions. 

2. Tile vast majority of patients, e.speeially in functional gynecologic dis- 
orders, arc likely to present some psychological cause for their jih^’.siologically 
expi-essed disturbances. 

3. True frigidity is a common problem in gynecolog}*. 
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positive coiTelation betAvcen bi’eech jiroseiitalions and cont.racled pelves, or other 
conditions whicli might jireveni engagement of the fetal head. • , 

Vartan'*’ ^ and Stein** have made similar observations regarding the negli- 
gible importance of deformities of the maternal pelvis in causing breech pres- 
entations. Vartan, for example, found disproportion in only 1.3 per cent of his 
cases. Moreover, since placenta previa occurred in only 3.2 per cent of his 
cases, he concludes that it cannot be considered an important etiological factor. 

IVestman' found that among 993 breech delivei’ies at the Stockholm Uni- 
A’ersity Woman’s Clinic, contracted pelves, abnormalities of the uterus, and 
polyhydramnios Avere not significant factors. Goethals® found that placenta 
previa and abruptio placenta Avcre respectiA’cly three and five times more often 
a.ssoeiated Avith breech presentations than Avith occipital. It AA’Ould seem, hoAV- 
CA’er, that the fact that both of these conditions are frequently seen among pre- 
mature infants, Avhere breech presentation occuns very commonly, tends to mini- 
mize the possibility of causal association. 

In an analysis of 793 cases of breech delivery, NcAvelP reports that 17, or 
2.2 per cent, of the mothers had previously been delivered of a breech. In only 
G per cent of his series could he find any as.sociation Avith factors reputed to pre- 
dispose to breech presentation. Only 34 (4.2 per cent) of the 793 breech presen- 
fations in Ncaa’cH’s series Avere seen among Avomen Avith contracted peh’es. 

B. Transverse Presentations. — ^From a mechanical standiioint, transverse 
liresentations are quite analogous to breech presentations, the error in polarity 
being merely one of degree. 

In general, the same factors Avhich are claimed to cause breech jirescntMions 
are also assumed to operate in the production of transverse presentations. Thus, 
Novey and Schneider*** feel that factors Avhich prevent engagement of the fetal 
head in the pelvis or alloAv unusual mobilitj’' on the part of the fetus are re- 
sponsible for the majority of such ])rescntations. 

While I hope to prove that these authors are mistaken in their niajoi 
premises, I do feel tiiat they are quite right in another of their .suggestions—- 
that pure accident also plays a role. As they point out, a shoulder Avill iJ’c- 
quently fix in the pelvis should membranes rupture at a time Avhen the fetus has 
not yet completed spontaneous cephalic version. . . 

C. Face and persistent hrow presentations. — Posner and Buch*‘ studied (• 
cases of face and persistent hroAv presentations and found Avhat they believed to 
lie an etiologic factor in 63.5 per cent. Their list, Avith the additions of cord cn- 
langlements and fetuses Aveighing oA'er 8.5 jiounds, is e.ssentially the same as 
liiat already given for breeches. 

Jungman,*- on the other hand, from a study of ten cases of deflexion atti- 
tudes. believes that the condition is due entirely to the shape of the fetal head, 
the occi]nit in such eases being unusually long in relation to the sinciput. 


Materials and Data 

h’rom the records of fetal and neonatal necrojisies performed at the Chicago 
I>ying-in Hospital and from a smaller group performed at the Minneapolis Gen- 
eral Hospital under the supervi.sion of Dr. Fred L. Adair. T have collected 
(‘ases of congenitally malformed fctu.se.s and infants Aveighing OA-er 400 Gm. 

Infoi’mation concerning the type of pre.sentation ivas available in 
I)er cent) of these cases. In all of the cases autop.sy Aims complete and inelu 
routine microscopic tissue examinations as aa’oII as .special examinations avjici 
the latter Avere indicated. 

•Till? wf'Iplit above whicli, by lIlinoi.G law, a stillbirth or (le.'itli ccrtincatc is refiuO'-*'- 



ABNORMAL PRESENTATIONS AMONG MALFORMED INFANTS 

With. Suggestions Concerning the Etiology 

Raymond L. Young, M.D., Albuquerque, New jMexico 
(From the Service of the Chicago Lying-In Hospital) 

C ONGENITAL malformations of the fetus are well loiown to predispose to 
abnormal presentations.^’ “ The usual explanation given for this phe- 
nomenon is that fetal deformities interfere with the normal process of accom- 
modation between the fetal head and the maternal pelvis. 

I have recently been studjdng, at the Chicago Lying-in Hospital, a series 
of 1,705 malformed fetuses and infants, a series of sufficient size to give statistical 
significance to many of the findings regarding smaller subgroups within it. In 
tlie hope of contributing to the study of abnormal presentations, I have reviewed 
llie manner in which these fetuses presented. 

In the light of these findings, I pro])o.se to re-examine here the importance 
of malformations as an etiologic factor in abnormal presentations. I hope, 
further, to demonstrate certain fallacies which underlie many of the older ideas 
regarding the etiology of ]3reech presentations, as well as to correlate my findings 
with newer theories regarding the causes of sucli presentations. 

Review of Alleged Etiologic Factors 

I\Iany etiologic factors are known or assumed to play a part in determining 
the presentation of the fetus. The flexed Lead, at least in fetuses at or near 
term, is generally acknowledged to be the normal presenting part, if for no other 
reasons than because of the frequency witli whicli tins attitude and presentation 
occur, and because of the relative case and safety Avilh wliieh the majority of 
fetuses presenting in this manner are delivered. 

Cephalic presentation is assumed to lie the result of tlie process of accommo- 
dation between a normal pelvis, a normal uterus, and a normal term fetus. 

Concerning the le.ss commonly encountered presentations — breech, trans- 
verse, and cephalic attitudes of deflexion — there is no unanimity of oi)inion. 
Among the many factors Avhich are claimed, .justly or un.jiistly, to predispo.se 
to such presentations are abnormalities of the bony ])elvi.s or soft, parts, ]jelvic 
or Aiterine tumors, uterine anomalies, gravity, polyhydramnios, multiple preg- 
nancy, prematurity, abnormal locations of the placenta, abrnptio placenta, multi- 
parity, advancing maternal ago. hereditary predisposition, and maceration and 
malformations of the fetus. 

In recent years, many of the.se alleged factoi-s have been re-examined and 
the significance of a number of them has been laid open to eonsidernble question. 

A. Brfcch Present at iotifi . — For example. I^loore and Stejitoe studied the 
records of 1,444 cases of primary breech deliven' at .lohns Hopkins Hospital 
and found that, contrary to the usual textbook slatement.s. the only faelons of 
a]iparonl signifieanee in the production of breech presentations Avere prematurity, 
placenta previa, and malformations of tin* fetus. They wen* unable to find a 
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Results 

Of the 1,471 cases, 257, or 17.5 per cent, of malformed infants were de- 
livered from presentations other than the occipital. (The face and brow pres- 
entations which occurred among the 220 anencephalic and inieneephalie monsters 
have been excluded from these calculations, because the nature Of these mal- 
formations makes such presentations more closely ‘‘normal” than the occipital 
would be.) Among the control group, presentations other than occipital oc- 
curred in, 4.4 per cent of the cases. 

Thus, breech presentations, transverse presentations, and cephalic attitudes 
of deflexion occurred four times as often among malformed fetuses Aveighing 
over 400 Gm. as they did among 17,728 consecutive deliveries (Avhich included 
fetuses of all Aveights over 400 Gm., as Avell as over 150 malformed fetuses Avhicli 
Avere deliAmred among that series). 

In the malformed series, 834 infants Aveighed 2,500 Gm. or more. In this 
group, presentations other than occipital occurred in 22.7 per cent (as against 
17.5 per cent for all of the malformed group). Among that fraction of the 
control group Avhich Aveighed 2,500 Gm. or more, 3.3 per cent presented by a part 
other than the occiput. Thus, the series of larger malformed infants presented 
abnormally approximately seven times as often as did the control group of the 
larger babies. 

Since malformed fetuses as a group often Aveigh less than normal fetuses 
of the same intrauterine age, it has been suggested that the .smaller size of the 
malformed fetuses is really the determining factor in the increased incidence of 
breech presentations seen among them, rather than the malformations them- 
sehms. The proponents of this theory argue that so far as being a determinant 
in the type of presentation, malformations thus haAm the same status as pre- 
maturity. 

The statistics Avhich I have presented dis])rove this idea entirely. When 
malfonned fetuses are large enougli so that fetal Aveight becomes in every case a 
significant factor, the malformations in some AAmy cause seven times more ab- 
normal presentations than AAmuld lie expected from chance alone. 

Malformations in Relation to Other Possible Etiologic Factors 

Pressed to exiflain this unusual frequency, textbook authors patiently point 
out that the breech of an anencephalic or liydrocephalic monster accommodates 
more easily to the maternal pehns than does its head (but AAdiat of the many 
malformed fetuses Avithout cranial defects AAdio present as breeches?) ; or, that 
the associated polyhydramnios keeps the fetus free-floating (yet polyhydramnios 
is by no means tlie constant accompaniment of malformed fetuses) ; or, that the 
relatively small size of most mon.stcrs accomplishes the same tiling (but many 
malformed fetuses Aveigh as much or more than normal term fetuses). More- 
over, it Avonld seem reasonalile tliat if disproportion due to tlie head-size of n 
hydrocephalic mon.ster causes breech presentation, anencephalic monsters Avould 
never present as breeches. But this is by no means the case. 

In the present study an attempt has been made to find some .sort of common 
denominator AA'liich would explain the unusual frequency of abnormal presenta- 
tions, if not in all, at least among the ma,ioi’ity of malformed fetuses. As a pnG 
of this, I have rcAUCAA-ed the frequency Avilh Avhich various otlier factors allcgof 
to produce breech and transverse presentations occurred in the present sene.'', 
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Certain minor anomalies, e.g., accessory lobulations of organs, were not con- 
sidered of sufficient importance to Avarrant inclusion in the series. In a com- 
munication noAV in preparation,^-^ the incidence of the various malformations 
Avill be presented in detail. Because of the frequency with which multiple mal- 
formations occur in the same infant, the classification of malformations has 
necessarity been an arbitrary one. Malformations have been divided into 
“major” and “minor” headings, depending usually upon whether or not the 
anomaly is incompatible Avith prolonged life. Where tAA^o or more major mal- 
formations occurred in the same infant, the case has been classified under the 
organ system Avhere the most gross malformation occurred. Thus, an 
anencephalie monster with polydact 3 dia Avould be classified under “Central 
Nervous Sj^stem,” Avhereas an infant Avith gastroraehischisis and a major mal- 
formation of the heart AA’-ould be classed under “Gastrointestinal.” 

Table I summarizes the method of presentation of these 1,471 malformed 
fetuses and infants, arranged according to the chief malformation. For com- 
parison, data is appended concerning the presentation of all infants (17,728) 
delivered at the Chicago L^dng-in Hospital from Ma^’, 1931, to Januaiy, 1938. 


Table I. Abnobmal Methods of Presentation Among 1,471 Malforsied Infants by Percent- 
ages, Arranged According to AVeights 


total 

malformation cases 

CASES OVER 
2,500 GM. 

BREEOTI 

1 

PRESENTATION 

FACE AND 

BROAA’- 

TRANSVERSE 

TOTALS 

NUM- 

BER 

PER 

CENT 


OVER 

2,500 

GM. 

ALL 

CASES 

OVER 

2,500 

GM. 

ALT, 

CASES 



OVER 

2,500 

GM. 

Central Nervous System 

589 

298 

50.6 

20.5 

29.8 

1.9 

1.7 

1.0 

2.0 

22.5 

33.6 

Hydrocephalus 

265 

177 

00.8 

24.9 

32.7 

2.3 

2.2 

0.7 

1.1 

27.9 

36.1 

Anencephalus 

220 

61 

27.7 

17.0 

27.8 


* 

1.4 

4.9 

* 

* 

Mongolism 

40 

30 

75.0 

10.0 

0.7 

2.5 

3.3 

0.0 

0.0 

12.5 

10.0 

Spinal racliischisis 

63 

29 

46.0 

22.3 

37.9 

0.0 

0.0 

1.5 

3.4 

23.8 

41.4 

Miscellaneous 

1 

1 

100.0 

0.0 

100.0 

0.0 

0.0 

0.0 

0.0 

0.0 

100.0 

Cardiovascular 

297 

200 

67.3 

7.4 

8.5 

0.7 

1.0 

0.3 

0.5 

8.4 

10.0 

Gastrointestinal 

173 

115 

66.5 

13.3 

12.2 

0.0 

0.0 

0.6 

0.9 

13.9 

13.1 

Bespiratory 

18 

8 

44.4 

33.3 

50.0 

0.0 

0.0 

0.0 

0.0 

33.3 

50.0 

Skeletal 

184 

93 

50.5 

14.1 

16.1 

1.1 

2.1 

0.5 

1.0 

15.7 

19.3 

Achondroplasia 

13 

7 

53.8 

38.5 

71.4 

1.5.4 

28.6 

0.0 

0.0 

53.9 

100.0 

Extremities 

51 

10 

31.4 

17.6 

18.7 

0.0 

0.0 

2.0 

6.3 

19.6 

25.0 

Herniations 

78 

46 

59.0 

2.5 

0.0 

0.0 

0.0 

0.0 

0.0 

2.5 

0.0 

Miscellaneous 

42 

24 

57.1 

23.8 

29.1 

0.0 

0.0 

0.0 

0.0 

23.8 

29.1 

Urinary 

141 

78 

55.3 

23.4 

33.3 

0.0 

0.0 

0.8 

1.3 

24.2 

34.6 

Kidney 

107 

59 

55.1 

26.1 

37.3 

0.0 

0.0 

0.9 

1.7 

27.1 

39.0 

Miscellaneous 

34 

19 

55.8 

14.7 

21.0 

0.0 

0.0 

0.0 

0.0 

14.7 

21.0 

Tumors 

39 

27 

09.0 

7.7 

11.1 

0.0 

0.0 

0.0 

0.0 

7.7 

11.1 

Miscellaneous 

30 

15 

50.0 

10.0 

13.3 

0.0 

0.0 

0.0 

0.0 

10.0 

13.3 

Total 

1,471 

8.34 

56.7 

16.1 

20.4 

0.7 

1.1 

0.7 

1.2 

17.5 

22.7 

Chicago Lying-in Groupi 

17,728 



4.0 

3.0 

0.2 

0.2- 

0.2 

0.2- 

4.4 

3.3 


*Not included in calculations (see text). 

T17.728 consecutive deliveries at the Chicago Lying-in Hospital are appended for com- 
p.'iri.son. 


Watei’s^® and others have called attention to the necessity, until recently 
unheeded, of differentiating betAveen the premature, nonfixed fetus and^ the term 
fetus. In the former group, for example, breech presentation is consiclered by 
some authors to be normal; at anj’^ rate, fetal size can hardly be considered a 
factor of significance in determining presentation. For this reason I haA’e 
studied my (lata not onty in regard to the total series of malformed infants, but 
also to that fraction of the series AAmighing 2,500 Gm. or more. 
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and. intestiues. . ,And, except for the. group of achondroplastics, all of these 
groups, presented less often as breeches than did the series as a Avhole. Tims 
I feel that inultiparity, with its relaxation of the maternal soft parts and ab- 
dominal wall, is hardly, a factor, for I plan to present below what seems to me 
to be an adequate explanation for the frequent occurrence of breech presenta- 
tions in achondroplasia. Nor is advancing maternal age a factor, except in 
achondroplasia and mongolism. 

Abruptio placenta occurred in 32 cases (2.2 per cent) — again, not fi'c- 
quently enough to explain many abnormal presentations. 

Information is not available regarding the methods of , delivery of the 
siblings of this series. No statement can be made, therefore, regarding a possi- 
ble hereditary predisposition to breech presentation. But, regardless of the 
fact that breecli presentations have recurred in the same mother from three to 
nine times,^® recurrences are by no means the rule, and hereditary predisposition 
explains few abnormal presentations. 

In addition to considering the above factors, I have also reviewed these 
cases with the possibility in mind that abnormal presentations might produce 
congenital malformations, rather than vice versa. Chappie and Davidsoid® 
have shown that in some instances of skeletal — and especially hip — deformities, 
this actually occurs. I have been unable, however, to find even a possible rela- 
tionship of this kind in an appreciable number of eases. 

Comment 

I believe that I have demonstrated beyond reasonable doubt that some- 
thing inherent in malformed fetuses causes frequent abnormal presentations. 
The explanations which are usually given for this association have been reviewed 
and the fallacious reasoning behind them has been pointed out. Moreover why, 
if the explanation were merely one of cephalopelvic disproportion, would nearly 
tAvo-thirds of the hydrocephalic group weighing over 2,500 Gm. — ^Avhere surely 
the influence of cephalopelvic disproportion would be at its greatest — present 
normally ? 

I believe that the answer to this question is to be found in the excellent 
but not widely known Avork of Vartan"*’ ® and Stein.® After close studies of 
large series of breech presentations among normal infants, they have inde- 
pendently arrived at the conclusion that fetal attitudes of deflexion (not only 
of the head, but also of the extremities) are of primary importance in predispos- 
ing to breech and transverse presentations. 

Thus, they assign to the fetus an active role in helping to determine its 
OAvn presentation, rather than the purely passive one AA’hieli it is usually con- 
sidered to play. A careful study of the A\'ork of these investigators cannot help 
buf impress the reader Avith the logic and reasonableness of their beliefs. 

It is Avell knoAA’n, for example, that the commonest variety of breech pres- 
entation is AA’ith the legs extended. Frank breeches have been reported in from 
47 to over 80 per cent of all such presentations; complete breeches, in from 3 
to 6 per cent.‘°--^ 

Vartan considers that in breech presentations the fetus ordinarily tends to 
undergo .spontaneous version as term approaches, and that persistent breech 
])resentatibns result from the presence of some factor Avhich prevents spontanc- 
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Table II. Obstetkic Complications Repoeted Among the Mothers op 1,471 Congenitally 
AIalformed Infants, Which Are Alleged to Cause Breech Presentations 



CASES 

per cent 

Abruptio placenta 

32 

2.2 

Multiple pregnancy 

47 

3.2 

Pelvic and uterine tumors 

16 

1.1 

Pelvic deformities (bony) 

69 

4.7 

Placenta previa 

34 

2.3 

Polyhydramnios 

105 

7.2 

Uterine anomalies 

15 

1.1 


having in mind the possibility that a malformation of the fetus might be merely 
the incidental accompaniment of a more significant etiologic factor (Table II). 

Contractions of the maternal pelvis were seen with less than usual frequency 
(4.7 per cent). This is hardly surprising for, as Vartan^ points out, the ultimate 
position of the fetus is in most cases decided long before the fetus makes any 
real attempt to ' enter the pelvic brim. Thus pelvic deformities can hardly be 
expected to play an important part in causing breech presentations. 

Pelvic and uterine tumors of significant size were unusual (1.1 per cent), 
as Avere uterine anomalies (1.1 per cent). 

Polyhydramnios was recorded in onlj”^ 105 cases (7.2 per cent). This find- 
ing is in agreement with other recent reports which demonstrate that poly- 
hydramnios is only occasionally seen ivitli fetal deformities. 

Tliere were 47 twins in this series, of whom eight comprised four pairs show- 
ing malformations. This is an incidence of one in 39.5 pregnancies, or 2.2 times 
the expected frequency. But while multiple pregnancy is unquestionably a 
factor in causing breech presentations (and incidentally is quite probably a 
factor in the etiology of malformations^®), twinning did not occur frequently 
enough to explain more than a feiv of the breech presentations. 

Attention has already been called to the fact that prematurity — or at leasi 
fetal size — ^is definitelj’" a factor predisposing to abnormal presentations. That 
it is a factor independent of the malformations is seen by referring to Table I. 
In the larger malformed fetuses Avhere prematurity does not operate, the loss 
of this factor faA’^oring abnormal presentations is more than compensated for 
by the presence of the malformation itself. 

Placenta previa occurred in 34 cases (2.3 per cent). While this is of 
interest in verifying the work of GreenhilP" regarding the frequent association 
of monsters with this condition, it still occurred too infrequently to be considered 
a potent factor. 

Nor will the so-called “graAdty theory” suffice. This com’^enient explanation 
for the preponderance of cephalic presentations holds that since the normal term 
fetal head is heaAder than the breech, it assumes a dependent position because 
of gravity. However, the normal premature fetal head is relatively mucli 
heavier than the breech, but breech positions are exceedingly common during 
those periods of gestation. Moreover, were this theoiy correct, hydrocephalic 
monsters would never present as breeches. And yet they do so nearly one-third 
of the time. 

Multiparity, despite the contention of a fcAV im’estigators, is not a signifi- 
cant factor in the production of malformations. Indeed, there was a slight 
but definite tendency toward primogeniture in all malfomations except a few 
of the smaller groups. The tendency toward multiparity was seen only in 
achondroplasia, mongolism, and in infants vdth anomalies of the gall bladder 
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fetuses with spinal rachischisis are invariably extended to some degree, the 
rachischisis splinting the spine and preventing its normal flexion. Moreover, 
livebom infants mth serious malformations of the spinal cord and the central 
nervous system nearly always present motor dysfunctions of various sorts, fre- 
quently of the neck and extremities. In spinal rachischisis, dysfunctions of the 
lower extremities are extremely common. I believe that such neurologic lesions 
are of great importance in causing deflexion attitudes because the motor diffi- 
culty which fetuses with these anomalies have prevents or makes difficult their 
assuming the normal fetal attitude of flexion. 

The military attitude of deflexion is a constant characteristic of achondro- 
plasia. Since 1909, when Das*® made his first report on the subject, the associa- 
tion of this condition with deflexion attitudes and dystocia has been recognized. 

It is felt that the frequency with which fetuses with urinary tract anomalies 
— notably polycystic kidneys — present abnormally is on a basis of their ab- 
dominal enlargement. It seems quite apparent that normal flexion of the fetal 
spine and flexion of the extremities upon the trunk would be effectively pre- 
vented. This is borne out by the frequency of breech presentations among a 
number of groups which have not been listed in Table I because of their small 
size — ^notably gastrorachisehisis, intra-abdominal tumors, and other enlargements 
of the trunk. 

Summary 

1. The methods of presentation of 1,471 congenitally malformed fetuses 
weighing over 400 Gm. have been reviewed. They are compared with the pres- 
entations of all infants weigliing over 400 6m. which were delivered at the 
Chicago Lying-in Hospital over a 6^-year period. 

2. Among the malformed group, breech, transverse, and face and brow 
presentations occurred four times as often as they did among the “control 
group. ’ ’ 

3. Among malformed fetuses Aveighing 2,500 Gm. or more, breech, trans- 
verse, and face and broAV presentations were seen approximately seven times as 
often as they occurred among that portion of the ‘ ‘ control group ” Avhich Aveighed 
2,500 Gm. or more. 

4. In an attempt to learn the reason for the many abnormal presentations 
amon<T malformed fetuses, the factors claimed to be of etiologic importance in 
the production of abnormal presentations are reviewed. Most critical studies in 
the recent literature agree that of these many factors, only prematurity and 
fetal malformations occur often enough to explain more than a very few 
abnoiTnal presentations. 

5. The relationships of the alleged factors to fetal malformations have been 
studied and their significance is shoAATi to be either nonexistent or very slight. 

6. Deflexion attitudes have been .sIioato to occur very frequently among 
malfonned fetuses. They have also been reported to occur in over 80 per cent 
of all breech presentations among nonnal fetuses. 

7. EAudenee is presented Avhich suggests that in the Amrious groups of 
malformed fetuses Avhieh present abnormally AAnth the greatest frequency, the 
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ous version from occurring. In his oMm series of 969 breech deliveries, he found 
that in 37.3 per cent, extension of the legs occurred ; in 32.7 per cent, multiple 
pregnancy and prematurity; and, in only 4.5 per cent, placenta previa and/or 
a contracted pelvis. 

- Stein calls attention to the relative infrequency of deflexed attitudes among 
cephalic presentations, but to their high frequency’' in other presentations. Bj’- 
x-ray studies, he has demonstrated not only the frequency of extended positions 
among breeches — frank and footlings (for single and double footlings are also 
positions of partial extension) — but also the other evidences of deflexion. The 
spine, for example, is frequently straightened. The head is often turned to one 
side or is erect, as in military attitude. One or both arms are frequently 
extended. 

Stein’s description of the various characteristic breech attitudes of de- 
flexion is borne out by what little other roentgenographic work has been done 
on this subject, notably that of Warnela’os.^'^ 

That breech attitudes of deflexion hinder spontaneous cephalic version is 
well Imown.' Ryder^® found that, at least in primiparas, next to postponing 
attempts a:t external cephalic version until too late in pregnancjq the most 
common cause of failure of the attempted version is extended legs of the fetus. 
Donovan^" has also commented upon this. Siegel and McNally^® feel that the 
presence of a frank breech is a definite contraindication to attempts at external 
version. The extended legs, thej’- point out, splint the bodj’- so that the baby 
cannot be made to, flex sufficient!}’- to make version easy : a compound presenta- 
tion may result from the attempt. 

If, as I am convinced, deflexion is a factor in causing breech presentations 
at term,, the frequency of incomplete, or deflexed, breeches makes deflexion atti- 
tudes far and aAvay the most important factor in the production of breech 
births. Stein has found deflexion attitudes in over 50 per cent of his series 
of breeches. As noted above, other authors report deflexion attitudes in over 80 
per cent of their breech deliveries. 

The present series of malformed fetuses has been reviewed with the work 
of Stein and Vartan in mind. I believe that their premise comes closest to 
being a common denominator in explaining the unusual frequency witli which 
the many apparently unrelated groups of malformed fetuses present abnormally. 

Unfortunately, roentgenographic studies of statistically significant groups 
of malformed fetuses have not been carried out. I believe, however, that my con- 
clusions are almost equally well supported on the basis of clinical observation. 

Breech arid other abnormal deliveries are seen most often (Table I) in 
the following malformed groups: hydrocephalus, anencephalus, spinal ra- 
chischisis, achondroplasia, and in anomalies of the respiratory and urinary 
systems. 

A deflexed attitude of the hydi’ocephalic head is common. The heads of 
anencephalies are similarly held in extensio}i ; indeed, the nature of the anomaly 
makes normal flexion of the neck and head impossible. The spinal columns of 
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U NTIL recently, little progress lias been reported in the prophylaxis of 
that most formidable, and as yet poorly understood, enemy of the child- 
bearing woman, toxemia of pregnancy. Nevertheless, it is my conviction that 
the number of potential toxemic patients can be vastly reduced, if not entirely 
eliminated, by adequate prenatal care. 

The report presented here covers the observation of 1,000 pregnant women, 
and the results obtained Ijy a regime of rigid weight control without interfering 
with adequate nutrition. The immediate objective was a restriction of the 
total increase of weight to 16 pounds or less during pregnancy, and a maximum 
of 2 pounds in any one month. The re.sults, it is believed, proved well worth 
the effort put forth by both the patients and the phj^sician. 

All of the patients were within normal weight range when first seen. Weight 
at the time of conception was accepted as normal if it was within 10 pounds of 
the following weight, height, and age chart : 


Ages 16 to 26 


eight 

Weight 

60 inches 

106 pounds 

61 inches 

108 pounds 

62 inches 

110% pounds 

63 inches 

113 pounds 

64 inches 

117 pounds 

65 inches 

120 pounds 

66 inches 

123% pounds 

67 inches 

127 pounds 

68 inches 

131 pounds 

69 inches 

134% pounds 


A 10-pound variation 'was allowed for 
variation in physique 


An additional pound was allowed for 
each year over 26 


/ All the patients included were organically sound as far as could be de- 
termined. Patients with initial Wood pres.sures over 130 systolic and 80 di- 
astolic were considered abnonnal, and are not included in the group. 

Cardiac, pulmonary, and mental di.sease can be determined quite accurately 
prior to conception or early in pregnancy, but the hepatic and renal reseiwc 
cannot be satisfactorily estimated as po.ssiblc complications of pregnancy. Dieck- 
manW enumerates 36 tests for kidney function, and states that it would not 
be possible to detrmine the time renal i’e.seiwe, even if all these tests were em- 
ployed. Likewise, the relation of the endocrine glands to toxemia is not clear. 
Thus, it is impo.s.sible to make an accurate prediction of a woman’s capacitj’’ for 
childbearing, and it would therefore .seem logical to assume that every gravida 
is at least a potential eandidate for toxemia of pregnancy. 

Successful results from this dielaiy regime depend on two factors: first, the 
patient must be made to under.stand the purpose of the diet ; second, the doctor 

•J2S 
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malformations have caused a deflexion attitude. It is felt that this factor 
explains more satisfactorily than any other the unusual frequency of abnormal 
presentations among malformed fetuses. 

It is also felt that this study affords additional evidence to conflrm the 
importance of deflexion attitudes in the etiology of abnormal presentations 
among normal fetuses. 
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Addendum 

Since the present study was submitted to the editor, a paper on a related subject has 
appeared by Pendleton Tompkins (Asr. J. Obst. & Gynec. 51: 595, 1946). Dr. Tompkins uses 
a different approach, but arrives at similar conclusions concerning the cau.«es of breech 
presentations. 
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In conformance with the recommendations of the Committee on Food and 
Nutrition of the National Eesearch Council,® the superiority of the natural 
vitamins found in foods over factory products is emphasized, as is also the nu- 
tritional value of animal proteins. In order that iron metabolism may be ade- 
quate, meat (beef or lamb) or fish should be eaten once everj’- day, and liver 
once or tvuce a week. One or two eggs should be included in the daily intake 
as well as two servings of cooked, green vegetables. The patient must be im- 
pressed with the fact that vegetables green in color contain, besides vitamins,' 
more readily assimilable proteins and minerals. According to Stare and 
Davidson^ the actual protein requirements during pregnancy cannot be definitely 
stated, but 10 to 20 grams of additional protein per day have been suggested 
as increased requirements. 

The patient is warned not to eat an excessive amount of fruit. She should 
have the equivalent of one orange or half a large grapefruit or a serving of 
tomato juice for breakfast, and one serving later in the day of a cooked fruit, 
such as a sauce or a canned fruit salad without the heavy syrup. The foods 
mentioned are the sheet anchor of the diet, and to these the patient is permitted 
to add starches, sweets, and fats in limited amounts to balance the meals. 

A gain of more than a pound in two weeks calls for reduction, not in 
the proteins and cooked vegetables, but in the quantity of such foods as ice 
cream, candy, pastries, cereals, macaroni, cheese, com, potatoes, and bread. If 
the scale indicates an excessive gain, the patient is instructed not to eat between 
meals and to drink nothing but water between and with her meals. Tea and 
coffee may be taken in limited amounts. When the weight is not excessive, 
skimmed milk is permitted with meals. (Skimmed milk contains more calcium 
than whole milk.) The patient must adopt a philosophy of not eating all she 
wants at any meal, but leave the table hungry until her weight is under control. 
She is urged to weigh herself frequently, and to remember that the scale, and not 
her appetite, determines how much she may eat. 

Any food that Avill relieve hunger has caloric value. It is impossible to 
ascertain the quantity of a proper diet in advance because there are three main 
factors which detemine the results from the intake: digestion, assimilation, 
and utilization. It is well Imoivn that any one of these factors may varj’’ from 
time to time even in the same individual and thus upset the calculations. Con- 
sequently, no” set quantity of food or number of calories will give the desired 
results in all patients. Therefore, much of the time during office visits is devoted 
to a discussion of the diet in an effort to impress the patient with the neeessity 
of being weight-conscious. 

At each monthly wsit the weight and blood pressure are obtained. The 
blood pressure is cheeked onlj* once a month during the first seven months and 
twice a month the last two months, unless there is some indication for more fre- 
quent examination. The dietaiy advice is continued and tlie blood rechecked as 
often as neeessarj^ to determine whether any form of iron is needed or injections 
of liver extract should be administered. It is important that the blood be 
watched closely and the diet diseu.ssed fi-equentb'-, othervdse the patient may 
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must convince the patient tliat safety and welfare of both motlier and baby 
depend largely upon her cooperation. Minot^ writes, “The partaldng of proper 
food is excellent preventive medicine and upon it depends the integrit}^ of 
man.” Much will power is needed to follow a reducing diet with an intake 
that sometimes does not satisfy'’ hunger. Manj’- people, including some doctors, 
still harbor the erroneous notion that a pregnant woman must eat for two. 
Most patients believe that cravings for food during pregnancy must be satisfied 
or the baby will be deprived of nourishment. Likewise, there are too many 
physicians and dentists, not to mention patients, who cling to the old adage, 
“.For every child a tooth,” because the}’" believe that the unborn baby can draw 
calcium from the mother’s teeth. As a consequence of this fallacious reasoning 
many excess calories in the fonn of milk and fruit juices are poured into the 
expectant mother in order to resist demineralization of her teeth. One patient 
with toxemia of pregnancy referred to me at term showed a gain of 110 iiounds 
during her pregnancy; that is, she went from a weight of 117 pounds at the 
time of conception to 227 pounds at tem. Her teeth, poor to begin with, had 
been badly neglected because she believed that any dental vmrk during preg- 
nancy Avas likelj’- to cause a miscarriage. When the patient’s diet was investi- 
gated, it Avas found that her exeessiA’-e AA-eight was largely tlie result of a daily in- 
take, during the last four months of pregnancy, of three quarts of milk and the 
juice of six oranges, prescribed in the hope of preventing further damage to her 
teeth. 

It is necessary to explain to tlie patient that it is impossible for the baby 
to take any calcium from the mother’s teeth, that the calcium in an adult’s 
teeth is fixed, and that no form of diet can add to or take aAvaj^ calcium from the 
mother’s teeth by Avay of the circulation. The patient, hoAvever, must see a com- 
petent dentist and have her teeth cleaned and cavities filled. 

The patients here reported AA’-ere given enough calcium daily (preferably 
in the form of a bone phosphate) to equal the calcium in a quart and a half of 
millc, AAuth sufficient vitamin D to assimilate and utilize the calcium. Pregnancy 
and parturition in a healthy Avoman should .be a noimal process and should 
teiminate AAotli the mother unharmed and a live, healthy baby. 

The prenatal care in this program is not markedly different from the gen- 
eral trend, except for a controlled* diet and frequent observation of the condition 
of the patient’s blood. Good prenatal care consists of good general hygiene, 
Avhich includes a proper food intake, regularity of elimination, afaple rest, and 
suitable exercise. It is understood that moi’bid processes found in a patient 
must be relieved as far as is possible.' This calls for the Amrious tests of organic 
function, and the diseoAmry and remoAml of those factors Avhieh are recognized as 
predisposing to toxemia. 

In my practice, on her first Ausit the patient is given a booklet on prenatal 
care AA'hich she is instructed to folloAV diligently. In this are listed the caloric 
Amines of 300 servings of food, vitamin tables, and an outline of daily diets for 
a Aveek. Some little time is spent AAdth each patient in an attempt to explain 
the piu’pose and importajice of a AAmll-balanced diet. She is told that the baby 
obtains its groAvth principally^ from proteins, minerals, and Autamins. 
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more a month) lief ore the end of the seventh month of pregnancy showed sud- 
den increases in the last two months of pregnancy notwithstanding a low caloric 
intake during tliat time. This sudden increase was the result of excessive fluid 
retention in the tissues. These patients revealed excessive weight loss by the 
tenth day post partum, and the weight six weeks post partum was about the 
same as the weight at the time of conception. This observation conforms quite 
closely to that made by Waters.^^ 

Success in weight control seems to depend on the first seven months. If the 
patient lets her appetite get out of bounds during that time, toxemia is sure 
to follow in a certain proportion of cases. In all of the reports of pregnancies 
I have examined, toxemia occurred in about 4 per cent of the patients who gained 
18 pounds or more. 

The 1,000 women who followed the weight control program throughout their 
liregnancies were delivered vdthout a death or a single instance of toxemia, 
pre-eclampsia, or eclampsia. In no patient did the blood pressure exceed 145 
systolic or 85 diastolic. Edema was a negligible factor throughout the series. 
Only in rare instances was it necessary to advise a salt-poor diet because of 
edema of the anldes. In each of the fe\v eases in which the salt-poor diet was 
prescrilied and the protein intake increased, the edema disappeared in four to 
ten days. 

The diet regime followed liy these 1,000 patients naturally resulted in a 
liigher protein intake. The gratifying results obtained by patients Avhose pro- 
tein intake was higher .than, usual is in agreement with the conclusions of Lever- 
ton and McMillan,^^ who state, “Women whose intake of protein was augmented 
by receiving a 5-ounce serving of meat daily in addition to their self-chosen diets 
during the period from four months before delivery until three months after 
delivery had higher hemoglobin and red cell values, less edema, and better suc- 
cess in lactation than women who received no .supplement. ” 

In slightly more than a third of the patients there was a trace of albumin 
in an uncatheterized urine specimen sometime during pregnancy. Quanti- 
tative tests showed no more than 0.3 Gm. of albumin per 1,000 ’c.c. in twenty- 
four hours in any one specimen. 

Serum globulin and serum albumin tests were made at random on a few 
of these patients. All tests were mthin normal limits. The serum globulin 
average was 2.7 mg. per cent. The serum albumin average was 4.17 mg. per cent. 

There were no cases of puerperal infection, but tliere were two patients 
who had mild phleliitis. In each instance the temperature was normal before 
the tenth day postpartum and tenderness over the affected veins had disappeared. 
One of these patients had some swelling of her leg which did not entirely dis- 
appear for several montlis. 

The progress made against toxemia of pregnancy in this series of patients 
wlio followed tlie prescribed diet is comparable witli wliat has lieen accomplished 
in the prevention of puerperal infection since the advent of the sulfonamides. 

During the same period of time that this series of 1,000 patients Avere cared 
for. 366 patients wore under mj’- care and are not included in the report. They 
may be divided into three groups : 
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drift toward seasonal foods such as corn and other starchy foods and may not 
eat an adequate amount of protein. This may result in anemia with its possible 
complications. 

Thyroid extract is given to all patients who can tolerate it and whose basal 
metabolic rates indicate its need. If the patient’s pulse is below 70, small daily 
doses of desiccated thyroid are ordered, even if the basal metabolic rate is within 
normal limits. The amount of thyroid is increased eveiy fifth daj^ until there 
is an indication of excessive dosage, when it is discontinued at once for four 
days. On the fifth day the thyroid intake is begun again with the dose equal 
to the last daily dose that did not disturb the patient. A therapeutic test of thy- 
roid tolerance is thus obtained, and adequate dosage provided. In my opinion, 
this is the most reliable test for deficiency and administration of thyroid. 

Occasional!}’' a patient has considerable trouble in controlling her desire to 
eat. Benzedrine sulfate in doses of 5 mg. three times a day has often proved 
helpful. She is allowed to take even larger doses if it does not make her nervous 
or wakeful. She is told, however, that neither the thyroid nor the benzedrine 
mil reduce her weight unless her calorie intake is reduced. The benzedrine 
wiU aid in allaying the hunger of most patients without untoward effect. 

If this type of diet is followed, anemia is usually avoided. According to 
Dieelonann,® anemia predisposes to edema and toxemia. He also states:® “The 
albumin and globulin molecules are so large that they do not pass through the 
capillary walls. Because of this lack of permeability, albumin and, to a lesser 
extent, globulin, exert colloid osmotic or oncotic pressure within the capillary.” 
If this is true, and mth our present knowledge there is little reason to doubt 
it, a high protein diet should tend to prevent edema. Strauss^ writes: “If 
the expectant mother does not eat enough protein food, meat, eggs, fish, and 
milk, instead of losing weight she gains excessively, but this weight consists of 
water or occult dropsy.” He continues with the statement that this may lead 
to eclampsia, but in a more recent article he declares that a reduction of the 
sodium intake may be necessary to cause the edema to subside. The same au- 
thor also observes that there is a hypoproteinemia in toxemia of pregnancy.® 
According to AmelP “Protein inadequacies . . . were aggravated during preg- 
nancy by restriction of meat, eggs, and milk either self-adopted or carried out 
on medical advice.” Williams^® states that the incidence of toxemia in preg- 
nancy was twice as great in one group of pregnant women whose protein intake 
was 60 to 70 Gm, daily as compared with a similar group whose protein intake 
ranged from 110 to 120 Gm. daily. MeCance, Widdoweon, and Lehman^^ write : 
“In the presence of high protein intake, 15 per cent of the calcium was absorbed 
as compared with an absorption of only 5 per cent of the calcium in the low 
protein diet.” RossenbeelP^ found a slight inci’ease in the sodium content of 
the muscle in normal pregnancy and an enormous increase in eclampsia. 

If the gain of an organically sound patient who had a normal Aveight at the 
time of conception is not allowed to exceed two pounds any one month up to 
the eighth month, she will not have retention of fiuid in her tissues and, con- 
sequently, she Avill not acquire a sudden gain of weight in her last rivo months 
of pregnancy, unless there is excessive caloric intake. On the other hand, many 
of those patients observed who gained excessive weight (up to four pounds or 
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1. Those not organiciilly sound because of hypertension or diabetes. 

2. Those overweight at the beginning of pregnancy. 

3. Those who eovdd not or would not cooperate. 


Essential hypertension 
Hypertension (nephritis) 
Overweight before conception 
Initial blood pressure over 145/85 
Overweight 
E.\'ce.=sivc gain 

Overweight before conception 
plus c.\‘cessive gain 
Failed to cooperate 




Fetal Mortality 


15 

2 

89 

1 ( 6.0%) 

GC 

39 

87 

9 (10.3%) 

22 

253 

3 (14.3%) 


Among the first 800 of the 1,366 cases, there were 200, or almost 25 per cent, 
who failed to cooperate. Of the next 400 there were 10 per cent who did not 
cooperate, and in the last 166 cases 2 per cent failed to cooperate. Better suc- 
cess in the control of the patients’ weights among the last 166 patients was 
probably due to better advice as a result of progress in experience of the author. 

Birth weights differed from the usual statistics in only one respect; the 
average weight at birth was slightly less than 7 pounds. There were no large 
babies. One baby whose parents were both over six feet tall weighed 9 pounds, 
2 ounces. 


TABtE I. Fetal Moetaxity in Controlled Group as CoMPiUiED to That in the Group Not 
Controlled, Overweight, or not Organically Sound at Conception 



GROSS mortality* 

CORRECTED MORTALITY t 

CORRECTED MORTALITYj 
ADJUSTED TO PRE- 
MATURITY 


(PER CENT) 

(PER CENT) 

(PER CENT) 

1000 cases 

2.4 

l.C 

0.6 

3GG cases 

7.9 

4.9 

3.5 


♦Pregnancy of 5 montlis or over. 
tPregnancy of 2S weeks or more. 

+E.\cUision of infants 32 weeks or less in utero. 


Summary 

1. This report is based on records of 1,366 obstetric patients, of whom 1,000 
when first seen were Avithin normal weight range and organically sound. They 
revealed an initial, blood' pressure within normal limits and cooperated in a 
controlled diet regune. 

2. Successful management depends on two factors: (1) the patient must 
understand the purpose of the program; (2) the patient must cooperate. 

3. One thousand patients whose weight was controlled by a restricted diet 
developed no toxemia, no pre-eclampsia or eclampsia. There -were no maternal 
deaths. 

4. Patients following a prescribed diet, high in protein, have less anemia, 
less edema, and less tendency to develop toxemia or eclampsia. 

5. The fetal mortality rate in this series Avas one-sixth the fetal mortality 
of the uncontrolled group. 

6. There were.no large babies. 
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Table I. Pathologic Diagnosis 


Solid Carcinoma 5 

Papillary cystadenocarcinoma (>2 

Pseudomucinous cystadenocarcinoma 7 

Granulosa cell tumor (i 

Hodgkin's sarcoma 1 

Primary luteoma 1 

Embryonal sarcoma 2 

Malignant teratoma 1 

Pibro-sarcoma 1 

Sarcoma 2 

Krukenberg tumor 1 

Adenocarcinoma, secondarj' to fundus uteri 4 

Adenocarcinoma, secondarj* to colon 4 

Unclassified 3 


cancer of tlie ovary is rare if sarcomas are excluded. As the growth usually 
spreads by implantation and contiguitj', distant metastases were found in a small 
percentage only in this series. Forty-four had ascites at the time of operation, 
while 49 did not. 

Age Incidence. — Sixty-three per cent of our patients were between the ages 
of 40 and 60 years. The youngest was 19, while the oldest was 75 years of age. 
The average age was 47 years; two were under 20 years of age; one of the two 
liad a colloid carcinoma which was unilateral, and from which she died in six 
months; the other had a unilateral cystadenocarcinoma, and is still alive two and 
one-half years after simple unilateral salpingo-oophorectomy. Most patients 
between 70 and 75 years of age died in less than six months following operation. 
However, there is one patient, aged 71 years, who had a simple removal of a 
unilateral papillaiy cystadenocarcinoma, and is still alive three and three-fourths 
years after operation. 

Menstrual History. — Most of the patients had normal onset of menstrual life. 
Forty-four per cent were still menstruating, while 56 per cent had already 
passed through a normal menopause. Twenty-nine per cent had some dis- 
turbance of the menstmal cycle, mainly metrorrhagia. 

Marriage and Pregnancy. — Of this series 24 were single, and 76 were mai’- 
ried. Forty-one per cent were nulliparous, 19 per cent had one child, while one 
patient had 11 offspring. Fourteen women had a total of 23 miscarriages. This 
series showed a high incidence of sterility. Only three-fourths of the married 
women had borne children, and 18 per cent had aborted. 

Signs and Symytoms. — The insidious onset and progress of the tumor are 
sliown by the fact that 68 per cent of all patients wei’e considered incurable when 
first seen. Over 18 per cent had sjunptoms less than one month before present- 
ing themselves for examination. Tliirty-one per cent of all cases were ex- 
amined within two months of the appearance of the first symptom. 

Seventy-tive ])er cent of the seines had abdominal pain; 44 per cent had 
abdominal enhu-gement; 32 ])er cent had loss of weight; 29 per cent had some 
form of abnormal vaginal bleeding; 18 iicr cent had marked comstipation ; 17 
])er cent had a palpable tnmoi-; 17 per cent had vomiting; 11 per cent had 
dyspnea; 9 per cent had frequency of unnation ; 4 per cent had diarrhea. There 
were diii’usc abdominal pains, and pains localized to the epigastrium, lower 
quadrants, and lower back. Usually the pain was vague and intcinnittont when 
first noticed, but rapidly became more .severe and constant. Several patients 
came into the hospital with such severe pain that, they were diagnosed as acute 
apjiendicitis, or other acute abdominal crises. Abdominal enlargement eau.sed 
least conceni to the patient, many believing it was due to fat. The presence of 





A REVIEW OF ONE HUNDRED OASES OP OVARIAN CANCER 

E. V. Helsel, M.D,, Pittsburgh, Pa. 

(Fmn the Department of Gynecology, Univei'sity of Ditisburgh) 

W PIILE considerable progress lias been made in the diagnosis and treatment 
of eendcal and fnndal malignancies, the same cannot be said of ovarian 
malignancies. With an incidence of 10 per cent of all ovarian neoplasms, and 
with a mortality rate that has been, and remains, appallingly high, ovarian 
cancer constitutes a major gynecologic problem. Early diagnosis is particularly 
difficult since a large percentage of patients is incurable before symptoms mani- 
fest themselves. There liave been too few series reported in sufficient detail from 
which to draw relialile conclusions. Can we estimate the suiwival time from 
the histologic grading of the malignant growth ? Can clinical grouping be used 
as an index for the prognosis of ovarian cancer? What effect has radiation on 
survival time? In an attempt to answer this riddle, the writer has presented 
a clinical review of 100 eases. Thirty-five cases could not be traced. The other 
65 were traced from treatment to death, or to a survival as long as ten and 
two-thirds years. 

The material for this review was obtained from records of proved cases 
of ovarian cancer treated at the Elizabeth Steel Magee Hospital and the St. 
Francis Hospital in Pittsburgh, Pennsylvania, over a period of fifteen years 
(1929 to 1943). Where possible, all diagnoses were confimied by microscopic 
section. 

In this series, 52 tumors were determined to be bilateral, while 32 were 
unilateral. One adenocarcinoma oecuiTed in an ovary which v'as also the seat 
of a dermoid cyst. A Krukenberg tumor appeared to be primaiy in the ovary 
as no other lesion could be discovered at tlie time of operation. There were 
eight secondaiy growths in tlie ovary, four being secondary 'to the fundus uteri, 
and four secondaiy to the colon. The types of tumoi’s and their numbers are 
sho^vn in Table I, 

In addition to the ovarian malignancy thei'e were 11 fibroid uteri, one 
fibroma of the opposite ovary, 12 pelvic infections, one acute appendicitis, 10 
ovarian cysts, two of which had twisted pedicles, two chocolate cysts, three pelvic 
endometriomas, and one retained doughnut pessary. 

The gross appearance of ovarian cancer is often bewildering. An attempt 
to classify such malignancies as solid or cystic forms is unsatisfactorj’’, for 
many that appear cystic have solid cores, while the solid-appearing tumor is often 
riddled with cysts. Thus, we see all kinds, large, small, papillary, smooth- 
walled, cystic, solid, solid and cystic, yellow, white, grey, blue, red, etc. In some 
eases transition from a malignant papillaiy cyst to a solid tumor seems to occur. 
In tliis series, the majority seemed to arise from papillary eystadenomas. Five 
multilocular pseudomucinous cysts contained solid malignant areas, and three 
of these had mptured, giving rise to pseudomyxoma peritonei. Solid primary’^ 
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II, the tumor is completely removable, but with some disturbance of other struc- 
ture, such as adhesions to, or involvement of other tissues which can be removed. 
In clinical Group III, the tumor is only partly removable on account of extension 
to near-by structures which cannot be removed. This group includes all eases 
in which a partial operation is done Avith the hope of destroying or delaying the 
growth of the remaining part by irradiation. In clinical Group IV, the tumor 
is irremovable because of extensive involvement of adjacent parts or because of 
distant metastases. Only a biopsy specimen can be obtained at operation. 
Table II below shows the average surndval time according to clinical groups. 

Clinical Groups I and II have survival times much greater than Groups III 
and IV. There was an immediate mortality of seventeen. This includes all who 
died within two weeks of operation. Pour of these belonged in Group IV, eleven 
belonged to Group III; one belonged in Group II; one belonged in Group I. 
The advanced cases Avere recognized as bad risks, but Avere subjected to opera- 
tion in the hope of relieving a desperate situation. 

The substantial early mortality rate explains Avhy many patients did not 
receiA’-e radiation. As stated earlier, the survival time in patients receiving opera- 
tion plus radiation Avas three times as great as cases receiving operation alone. 
Before aa'c drcAV the obvious conclusion that radiation triples survival time, let us 
examine the composition of the tAA’^o groups. Fifty-seven per cent of the 19 
cases recewing operation and and radiation AA'ere in Groups III and IV, Avhile 
over 97 per cent of the 39 eases receiving operation alone belonged in Groups III 
and IV. HoAA’ever, the conclusion that radiation prolongs life substantially is 
borne out in tliis series. Of the 65 patients traced to date, 13, or 20 per cent, 
are still alive. Tavo of the survivors are in Group I, seven are in Group II, four 
are in Group III. 

Table H 



GROUP 

NUMBER 

NUMBER traced 

AVERAGE SURA’IVAL TIME 



I 


11 


3 

38 months 




n 


18 


13 

36 months 




ni 


45 


30 

194 months 




rv 


19 


15 

54 months 




Total 


97 


61 

24 montlis 




Table m. 

The Suuvia'al Rate Aeter Treatment 






clinical GROUP 


TIMES SURVXA'ED 



I 

1 II ! 

1 III 1 

IV 



0 to G months 



1 

3 

16 

10 



6 to 12 months 



0 

2 

3 

8 



1 to 2 years 



0 

4 

2 

2 



2 to 3 years 



1 

0 

1 

1 



3 to 4 years 



1 

1 

2 

0 



4 to 5 years 



0 

2 

1 

0 



5 to G years 



0 

0 

0 

0 



0 to 7 A'ears 



0 

0 

1 

0 



7 to 8 years 



0 

0 

1 

0 



S to 9 years 



0 

0 

0 

0 



9 to 10 years 



0 

0 

1 

0 



10 to 11 years 



0 

1 

0 

0 




According to pathologic classification, six of tlie surviving patients had 
papillary cystadenocarci nomas; tAvo had pseudomucinous cystadenocarcinomas; 
one had a solid adenocarcinoma; one liad a malignant leraloina; one had a granu- 
losa-eell tumor; and one had an embryonal sarcoma. 

Of nine patients subjected to exploratory laparotomy and remoAml of 
biopsy specimen, there Avas an immediate mortality of three. One died following 
biop.sy of an inguinal node. These adA'anced cases cannot be explored Avith 
impunity. 
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a palpable tumor was the sole sign in five cases. Cases presenting frozen pelves 
and abdominal fluid were diagnosed eorrectlj’' most frequently. Pelvic masses 
inseparable from the uterus and without abdominal fluid Avere often felt to be 
fibroids. A considerable number were diagnosed as simple ovarian cysts, with 
the malignant nature discovered after the abdomen was opened. 

Treatment and Results. — Surgery was attempted in all but five eases which 
were considered utterlj’’ hopeless. Seventy-six eases received abdominal opera- 
tions in Avhich more or less of the primary and metastatic growth was removed. 
Nine had expldratoiy laparotomy A\dth removal of one or more small pieces of 
tissue for examination. Two had paracentesis only; tAvo had paracentesis and 
peritoneoscopy; four had exploratory laparotomy plus removal of biopsy mate- 
rial, and subsequent paracentesis; two had laparotomy for remoAml of pseudo- 
mucinous material. In 39 cases supravaginal or total hysterectomy was per- 
formed, usually Avith removal of both OA^aries. Nineteen had unilateral or 
bilateral removal of adnexa onlj'. None of the tumors AA^as tapped deliberately, 
although several ruptured during an attempt to free them. The small intestine 
AA'as resected in five, cases, and colostomies Avere performed four times. 

Postoperative radiation has been used freely, particularly in the past ten 
years. In 65 cases traced, 19 had operation plus radiation, 39 received opera- 
tion alone, tAAm had radiation alone. Five cases did not receive treatment of any 
kind. The average suiwival time after operation plus radiation A\'as 35.3 months; 
after operation alone, 11.7 months; after radiation alone, 1.5 months; AAuthout 
treatment of any kind, 2.5 months. The group receiving operation alone con- 
tained the advanced cases, some of AAdiich did not survive long enough to receive 
radiation therapj’-. The group receiving x-ray alone Avas too far advanced to 
undergo operation, or refused operation. The group that did not receive any 
treatment included those cases that did not tolerate x-ray. Of these tAvo latter 
groups all Avere dead AAothin six months of arrival at the hospital. 

Histologic grading proA'-ed of little importance in prognosis. All carcinomas 
primary in. the ovary Avere placed in three grades. In Grade I there is good 
glandular formation AAuth AA'ell-differentiated columnar epithelium. The mature 
type of structure is maintained throughout, except in areas Avhere early malig- 
nant changes are going on, such as piling up of epithelium or inAmsion of the 
stroma. This is the least malignant type. In Grade II, glandular and papillary 
structures are still present, but they are poorly dcAmloped. The columnar epi- 
thelium is not so AA’eU differentiated. There are moderate variations in the size 
■.and shape of the cells, nuclear changes, and more extensiA^e invasion. This is 
a moderate degi-ee of malignancy. In Grade III there is little CAudence of 
glandular and papillary structure, the fields shoAAong praetiealty solid cai-cinoma. 
This is the most malignant type. 

One of our longest survivals is a Grade II malignancy, being aa'cU almost 
elcA’^en years after operation. Another Grade III malignancy, in the same age 
group, surAUved only three and one-half months. A 24-year-old patient AAuth a 
Grade I malignancy died in four months AAdth a recurrence. Another Grade 
I malignancy, in a patient 22 years old, is Avell three and one-half years after 
operation. A study of a small gi'oup of patients, all in the same age grouj), 
gave the folloAAung inconclusive figures : 

Grade I — six cases had an average survival time of thirty-seven and two-thirds months. 

Grade II — eleven cases had an average survival time of twelve months. 

Grade III — seven cases liad an average survival time of twenty-six and one-third months. 

Clinical grouping seemed to be of more importance in making a prognosis. 
In clinical Group I, the tumor is completely removable, and is AAdthout gross 
invoh'^ement of any other structure at the time of opei’ation. In clinical Group 



SOME OBSERVATIONS UPON THE Rh FACTOR IN PREGNANCY- 

C. H. Ingram, Jr., M.D., F.A.C.S., Pittsburgh, Pa. 

(From the Obstetrics Service of the Western Pennsylvania Hospital) 

S INCE the disco veiy of the Rh factor in human blood by Landsteiner and 
Wiener in 1940^ and its relationship to erythroblastosis fetalis by Levine,^ 
there have been many articles upon the subject in the literature, lay as well as 
medical. Since the occurrence of the latter is not too frequent, it has seemed 
worth while to summarize the results and mention some of the problems en- 
countered during a period of fifteen montlis in the obstetrics department of a 
general hospital. Our laboratory has been doing the Rh determinations and 
kindred studies for us since September, 1944. Prom that time until December, 
1945, there were six eases of eiythroblastosis fetalis encountered in 1,682 de- 
liveries, for an incidence of one ease per 280 deliveries. These eases came from 
the delivery of 75 Rh-negative mothers, with an incidence of one in 12.5 Rh- 
negative women. 

During this period there were 1,129 Rh determinations with 10.36 per cent 
of negatives. The apparent discrepancy between this number and the original 
15 per cent incidence among whites reported by Landsteiner and Wiener® can 
be explained in two ways. First, there are a few Negi’o patients included, but 
more important than this is the fact that the original work classes Rh' and Rh" 
as negatives wliile they are now screened out and classed where they belong 
among the Rh positives. 

It would be extremely presumptuous to attempt to draw any conclusions on 
the basis of this small series of cases. However, certain seemingly obvious facts 
have come to our attention during the treatment of these cases, and also while 
managing some other cases of Rh-negative women in pregnancy. In view of the 
many divergent opinions to be found in the literature, it has seemed worth while 
1o add our findings with the hope that, when grouped with several similar series 
from other institutions, we may all thereby sooner reach a rational basis for the 
management of and therapy in this comparatively infrequent, yet important 
condition. 

In attacking the problem, it would seem that a beginning might best be 
made by reviewing the management of the Rh-negative woman who is pregnant. 
During this period of fifteen months the vu’iter has delivered 12 Rh-negative 
women in his own practice, plus at lea.st one (Case 5) for another. Omitting 
the latter, as her history was not knovni before delivery, there were two pioTni- 
gravidas, both with normal babies. This was to be expected, as damage to the 
baby in a fimt pregnancy is not only extremely unusual, but also portends a 
very grave, if not hopeless, outlook for future pregnancies, in the present, .stale 
of our laiowledge. The remaining ten cases were multigi’avidas and one (Case 2) 
delivered an erythroblaslotic baby. One of these was not .seen until she was 
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Discussion 

It is seen tliat the greatest difficulty is encoimtered in anticipating results 
from either radiation or operation, as many factors are involved. Not only are 
there manj’- different pathologic aspects to each case, but the extreme variability 
of the different parts makes each case a definite study in itself. The duration 
of symptoms, the surgical treatment rendered, the radiosensitivity of the tumor 
cells, the reaction of the patient herself, all must entei’ into consideration when 
prognosis is attempted. 

One hundred cases of ovarian cancer were analyzed. Four of these patients 
were Negroes. Most of our patients were between 40 and 60 yeai's of age, and 
more than half v^ere past the menopause. Tiiere was a high incidence of 
sterility in this series, 41 per cent being nuUiparous. The most commonly 
associated pathologj’’ was ovarian cyst, fibroid and pelvic infection. The dura- 
tion of symptoms is so short that about two-thirds of all patients arrived at the 
hospital when hopelesslj’’ involved. One-third of this series had sjanptoms under 
two months. All but five patients had some type of operative procedure carried 
out by 18 different operators. In three-fourths of the cases only part of the 
tumor could be removed; while in one-fourtii, all of the tumor seen at time of 
operation could be removed. There was immediate mortality of one-sixth of 
all cases treated. Three deaths had causes unrelated to malignancy. The 
suiwival time was three times as great when all the tumor could be removed. 

Conclusion 

1. Histologic grading is of little value in prognosis. 

2. Symptoms occur so late that early diagnosis is almost impossible. 

3. The majority of patients are hopelessly involved when first seen. 

4. The degree of removability of the growth plus use of radiation largely 
determines the survival time. 

5. Postoperative radiation often increases tlie comfort, and improves the 
psj^ehologic state of the patient. 

6. The curative value of radiation is discouragingly low. 

Despite the verj'^ discouraging end results in advanced cases of malignant 
disease of the ovaiy, it is our impression that removal of the primary growth 
enables the patient to carry on a life of usefulness in comfort, sometimes for 
years. This makes the operation worth while. We will report cases illustrating 
this point, and discuss this phase of the question in a subsequent paper. 
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glutination on the sixth day when, as if from heaven, the first B negative blood 
of a man reached the laboratory. We injected 75 c.c. of his blood into the 
peritoneal cavity, rather than lose it when the intravenous cannula became 
clogged. Whether from exhaustion of crying or from the mode of administra- 
tion, the baby developed a shocklike reaction after this, and was put into an 
oxygen tent overnight. There was no fever or hemoglobinuria, and the red blood 
count rose to 4,200,000 on the ninth day, again falling to 2,480,000 by the twenty- 
first day. On this date one of our original B positive donors was found com- 
patible, and 75 c.c. of his blood were given by vein without reaction, sending the 
count above 5 million for two days, •with a drop to 4,200,000 at discharge on the 
thirty-second day. This baby never -went to breast and was put on a biolac 
formula from the start. Beginning the tweKth day she received 20 drops, later 
30 drops, rtviee a day of feosol elixir and 25 mg. daily of ascorbic acid. She sur- 
vived an attack of pertussis beginning two weeks after her discharge, and has 
developed normally to date. 

Case 3. — ^I^Irs. E. H. had a miscarriage thirteen years pre'vdously, at which 
time she was transfused, with her husband as donor. She went into labor a 
few days past term, and the fetal heart was heard at the beginning. After a 
fourteen-hour labor she delivered a macerated female infant. Her blood gave 
a strong blocking reaction before and still blocked at a dilution of 1 :40 five 
months later. 

Case 4. — ^]\Irs. McC. had had a boy living and well, and the second was a 
girl who died on the third day. She has two Eh-negative sisters who have each 
lost several babies elsewhere. This baby, a full-term female, had on the first 
day a red blood count of 2,480.000, and 77 normoblasts per 100 white blood 
cells. She was given 40 c.c. of Rh-negative group 0 blood on the third and fifth 
days intramuscularly. The blood showed a red blood count of 2,410,000 on the 
seventh day, vuth 44 normoblasts and 3 megaloblasts. On the ninth day she got 
100 c.c. of I?h-negative 0 blood by vein, and the count rose to red blood cells, 

2.800.000, -with 23 normoblasts on the eleventh day and 3,130,000 on the four- 
teenth day. By the twenty-fourth day there was a drop to a red blood count of 

2.670.000, followed by a slow rise to 3,650,000 when discharged on the fortieth 
day. Reports since indicate that this baby is normal. The brea.st milk gave a 4 
plus agglutination at 1 :1 dilution one week post partum, while on tlie fourteenth 
day the maternal blood gave a 4 plus at 1 :40, and at four weeks Avas the same 
reaction at 1 :80 dilution. 

Case 5. — ]\Irs. McK. Avas transfused AAuth her father’s blood folIoAA'ing a 
3-month miscarriage a year prcAnous to this deliveiy of a full-term female Avhich 
had a slight yelloAAnsh tinge at birth. As she AA^as deliA'ered by the Avriter _foi- 
another doctor aa'Iio AA-^as ill,, this histoiy A\'as not uncovered nor aa^s anything 
done until the baby became intensely jaundiced on the second day. On this 
day AA*e found a red blood connt of 2,340,000. noianoblasts 52 and megaloblasts 
4 per hundred AA’hite blood cells, and .so 60 c.c. of citrated Rh-negatiA^e 0 blood 
containing 3 c.c. of Whiteb-sky’s A and B substances Avere giA-cn ly vein. On 
the third day there Awas a red blood count of 3,680,000, and 3,730,000 on the 
fourth day. There A\-ere no normoblasts found on the fifth day, but a gradual 
drop to a red blood count of 2,400,000 on the fourteenth day Avhen Ave again 
transfused AAuth 50 c.c. of Rh-negatiA^e 0 blood citrated, and containing 3 c.c. 
of A and B substances. The count gi-adually rose to 3,230,000 Avhen discharged 
on the tAventy-fn-st day, and the baby has been i-ej^orted normal since. The pa- 
tient ’s father (her donor) as Avell as her husband and the baby aj-c all Rh 
l)Ositive. Her milk had agglutinins Avlien nndilnled, while hei- blood blocked 
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admitted to the hospital in labor, but all of the others were checked one or more 
times for the presence of anti-Rh agglutinins and/or blocking antibodies,'*’ No 
particular concern was felt for the baby in the six eases where the maternal 
serum was negative for both, and our judgment was justified by the delivery 
of a normal baby in each case. In three cases, however, the maternal serum was 
found to contain agglutinins, and so preparations were made for possible trans- 
fusion of the baby at birth. There were no cases in this group who showed 
blocking antibodies, and the agglutinins were demonstrable only in the undiluted 
serum of two eases. In these cases, a red count and smear of the cord blood 
assured us that we need have no further anxiety concerning these liabies. The 
one ease with a rather high titer of agglutinins will be presented later (Case 2). 
Earlier reports stressed that about half the cases of erythroblastosis occurred 
where few, if anj", agglutinins could be demonstrated in the maternal serum. 
This inability to foretell the outcome has been almost, if not completely, removed 
by Wiener’s’* diseoveiy of blocking antibodies. Since our work began subse- 
quent to this publication of his, all of our Rh-negative maternal sera were 
checked for blocking antibodies at the same time that an agglutinin titer was 
run, and it might be noted at this point, that in all six eases of erythroblastosis 
fetalis the mother’s blood showed either one or both. 

Case Reports 

Case 1. — ^Slrs. H, had two normal living Rh-i)ositive children and has had 
two miscarriages. This baby, a male, was delivered at term and became jaun- 
dieed on the second day. Blood studies were red blood cells 3,700,000, hemo- 
globin 75 per cent, white blood cells 26,500, and 53 normoblasts per 100 white 
blood cells. The jaundice deepened and the anemia increased, and on the fifth 
day the baby was given 50 c.c. of Rh-positive blood by vein. Polloudng this 
there was a severe reaction, the temperature rose to 104° P., hemoglobinuria de- 
veloped, and the jaundice deepened to an actual green color. On the ninth and 
twelfth days, respective!}^, he was given 50 and 100 c.c. of Rh-negative blood, 
and on the latter day he was also removed from the breast when the mother’s milk 
gave a 4 plus agglutination at a 1:5 dilution. The baby improved from this 
time on and was discharged on the twenty-fifth day, above birth weight, but 
with a red blood count of only 3,500,000. Thei’e is nothing further known of 
this baby. 

Ca.se 2. — j\Irs. S. had an early miscarriage, then a premature boy who sur- 
vived and is Rh positive, and a girl who died on the second day with postmortem 
findings tyiiieal of eiwthroblastosis fetalis. The patient Avas referred to the 
writer when in the second month of pregnancy, and at that time no agglutinins 
were demonstrable. They were present by the fifth month and gave a_ 4 plus 
agglutination at a dilution of 1 :160 by term Avhen this baby, another girl, Avas 
born. We could see no jaundice at first, but AA'ithin a half hour it AA-as readily 
apparent. The cord blood shoAved her red blood count to be 3,530,000, normo- 
blasts 36 iier 100 AA’hite blood cells, and an icterus index of 150, and AA-as Rh 
pasith'c, group B. She A\'as given 100 c.c. of eitrated 0 negatiA-e blood to AA'hich 
had been added 3 c.c. of Witehsky’s A and B substance'* by Avay of the umbilical 
vein. Despite increasing jaundice, the red count rose to 3,800,000 on the third 
day. The count then began to fall, reaching 2,330,000 on the sixth day, CA'en 
though the baby aa'os giA'en 50 c.c. of group 0 positive Mood subcutaneously on 
the fifth day. Taa'o group B positiA'c <lonoi*s had been rejected because of ag- 
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3. All Rh'-negative miiltigravidas and those who have been transfused either 
Avith Eh-positive or unluiown blood should be tested for agglutinins and block- 
ing antibodies at least once during the last three months of pregnancy. Wiener’s 
conglutination test," covering both of these as it does, would seem sufficient. 

4. In those cases Avith either marked agglutination or blocking reaction, 
preparations should be made for a full blood studj^ of the infant in the delivery 
room, and, AA'here indicated by red count of 2,500,000 or less, Eh-negative blood 
should be given via the umbilical vein before t 3 dng the cord. 

5. Whenever transfiLsion is indicated, Eh-negative blood should be used. 
While Ave have contemplated using a suspension of Avashed maternal cells, Ave 
have not yet been forced to do so. In the Avriter’s eases, AAdienever group 0 blood 
Avas used Witebskj’-’s A and B sulistance AA'as added. 

6. As to the route of administration — once the cord is tied Ave have found 
a 22-gauge cannula in a surface vein Avith pressure behind the blood supplied 
b}'' the syringe of an intravenous anesthesia outfit to be the best. The metal 
valve should be ucaa^, as contact AAuth the material used in anesthesia maj^ leave 
a sulfur deposit and thus cause some difficulty. 

Final results ahnost equal to intravenous administration Avere obtained bj^ 
one intraperitoneal injection. This AA'as done as a last resort to avoid the loss 
of an irreplaceable blood donation Avhen the intravenous cannula and vein 
became obstmcted AAdiile trying to use U gi’avity floAv. The baby Avas Avorn out 
from this trial and, AAdiether from fatigue or from the method of administration, 
AA'ent into a mild state of shock after returning to the nurser 5 ^ While the method 
is simple from the standpoint of technique, Ave have hesitated to repeat it be- 
cause of our uncertaintj'^ concerning the cause of the shock. 

Intramu.scular and subcutaneous administration aayjs used a fcAV times AAUth 
questionable results. 

7. Babies Avitli erythroblastosis must not be alloAved to nurse, as the breast 
milk contains anti-Eli agglutinins. Adequate nutrition probabl.y requires a 
high iron intake Avith vitamins in addition to a modified milk formula. 

8. Prognosis for these affected babies must remain guarded in vieAv of 
neurologic residua such as spasticitj^ and mental retardation attributed to 
kernicterus and reported by, among othei-s, Leonard” and Doctor.’- Tlie fcAv 
babies so for observed by us seem to bo deA*eloping normalty, altliough thoA' 
are all still under one year of ago, and these residua are sometimes not obseiwed 
until as late as Iavo years of age. 

9. Outlook for future balfies seems to depend, at the present time, upon tAVO 
factors. Fir,st. another liab.v miglit be Eh negative with no danger of trouble, 
and second, even if the lialiy is Eli i)0.siti\'c, it may surviA'e A\dth treatment. This 
latter outcome Avould seem to be faA'oi'ed Iia’ deferring the pregnancy at least 
until the maternal blood is free of agglutinins and blocking antibodies. 

10. In vioAV of the .slender margin of safet\' encountered Avith these full- 
term babies, Ave are opjiosed to the induction of labor before term Avitli the added 
dangei's of prematurity to be oA'crcome. 
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tlii'ough a 1 :20 dilution and gave a positive conglutination’ test, but there were 
no demonstrable agglutinins, all on the second day post partum. 

Case 6. — Mrs. W. has three Eh-negative children living, her fourth is Eli 
positive. She was aborted in the third month of her fifth pregnancj’' and in this, 
her sixth, she delivered a boy at term which developed jaundice and petechial 
hemorrhages and died in four and one-half hours. His spleen and liver were 
enlarged, but death occurred before any treatment was instituted. The ma- 
ternal blood on the follovdng day showed a positive conglutination and com- 
plete blocking through a dilution of 1:20, but no demonstrable agglutinins. 

Mention has already been made of pregnancy in Eh-negative mothers, but 
because of its similarity to at least one of those aliove, the following case is given 
in detail. 

Case 7. — ^Mi’s. V. was referred to the writer from out of town because of 
her histoiy which was: one girl living, three spontaneous early abortions, fol- 
lowing the second of which she received a blood transfusion. Her fifth preg- 
nancy yielded a premature girl who died on the second day. The babj’- vomited 
green fluid but had no jaundice or edema ; and when the mother’s blood was sent 
to this city and reported to be Eh negative, she was told that this was the cause, 
and was given a very poor outlook for further pregnancies. Her blood at the fii’st 
visit ten weeks before deliver}^, and again three weeks before delivery, showed no 
agglutinins by either tube or slide® technique, nor was there any demonstrable 
blocking reaction. On the basis of these blood findings, we assured the patient 
in advance that her baby would probably be normal, and this assurance was 
borne out by the delivery of a normal Eh-positive boy at term. An interesting 
sidelight — ^blood from the donor for the transfusion proved to be Eh negative. 

Discussion 

Prom the above small series of cases some impressions have been gathered. 
If they are further strengthened by the experiences of others, as well as by our 
own further observation, they may become rules of treatment. However, it is 
again emphasized that they are stiU only impressions. Certain rules of conduct 
would likewise seem indicated by our experience and will also be included, for 
what they may be worth, in chronological order of caring for a ease of preg- 
nancy. 

1. All pregnant women should Iiave an Eh determination at the same time 
that their blood test for syphilis is done. Here we agi'ee ivith Halperin, et al,® 
for, in 1,682 deliveries, we liave apparently salvaged four l)abies that would 
otherwise have probably been lost. Because of these results we liave the temerity 
to take exception to Wiener,’® avIio would limit the Eh determinations because 
of a shortage of testing sera. It might Avell be noted here that Ave have been 
able to get good testing serum from several of these mothers and in quantities 
sufficient not only for our oaaii needs, but also to supply others. 

2. A careful histoiy of previous transfusions as Avell as pregnancies sliould 
be taken on all pregnant AA'omen found to be Eh negative, and, Avhen possible, 
the donor’s blood should be tested for the Eh factor before delivery. A plea 
might AA’ell be inserted here that only Eh-negative blood be transfused into any 
Eh-negative Avoman who has not yet reached the end of her reproductiAm life. 



HEMOLYTIC DISEASE ASSOCIATED WITH THE Rh FACTOR IN 

TWIN PREGNANCIES- 

Eugene A. Conti, M.D., P.A.C.S. and John W. Glenn, M.D., Pittsburgh, Pa. 
{From the Department of Obstetrics, Pittsburgh Hospital) 

O N MARCH 23, 1945, we delivered a pidmipara of twins, the first a normal 
healthy male, the second a stillborn macerated female presenting a typical 
picture of hydrops fetalis. Rh studies on the blood of the parents and the sur- 
viving child confirmed the diagnosis and led us to a perusal of our records of 
stillbirths and neonatal deaths in multiple pregnancies to study similar instances 
of erythroblastosis occurring in twin pregnancies. One hundred ten multiple 
pregnancies (one hundred nine twin, one triplet) were reviewed. In 22 cases, 
one or both children were stillliorn or neonatal deaths. Sixteen were eliminated 
from further investigation because of incompleteness of records, grand mul- 
tiparity mitigating against Rh incompatibility as a factor, absence of clinical 
signs of hemoljdic disease of the newborn, or the presence of some definite 
causation unrelated to the Rh factor. The remaining six were studied clinically 
and serologically in so far as the limitations of our antisera would permit, and 
the results are herein x)resented. 

Stratton, Langley, and Lister^ have reported an Rh-negative mother who 
in her second pregnancy bore twins who were Rh positive but of different geno- 
types. The female child was normal. The male died on the fourtli day of 
hemolytic disease. 

Aaburg and Roby- describe the ease of a woman who in her third pregnancy 
produced a male and female twin wdiich presented twm varieties of erythroblasto- 
sis (the first icterus gravis, tlie second hydrops). Both were Rh positive, the 
mother Rh negative. This case strengthens an impression wiiich we derived from 
a study of one of our cases (No. 3) tliat there is a difference in the severity of 
effect in twins exposed to Rh antibodies, although in our own the offspring were 
monozygotic and in the one recounted bj’’ Aaburg w'ere dizygotic. 

WiencN reports a twin pregnancy (the patient's eighth) in which the male 
twin w’as Rh negative and normal and tlie female died within thirteen liours of 
icteiTis gravis. 

The incidence of fetal liemolytic disease resulting from the deleterious 
effect of transmitted maternal antibodies is difficult to determine. The com- 
bination of an Rli-negative wife and an Rli-positive liusband occurs once in about 
thirteen marriages of Avhitc people.'* Not every Rh-negative person exposed to 
Rh-positive blood becomes sensitized to the Rh factor. Individuals differ in the 
ease with wiiich they can be sensitized, iirobably depending on some hereditary 
constitutional cpiality, so that in the average only about one in 25 to 50_ Rh- 
negative persons exposed to the Rh antigen becomes sensitized. Occasional 
occurrence of hemolytic disease wiien the motlier is Rh positive has been at- 
trilmted to subtypes of Rh and the Hr factor.'* The mere fact that the patient's 
blood is Rh negative is not proof that Rh incompatibility is responsible for the 
pathologic state. One must prove in addition tliat sensitization to tlie Rh factor 
has occurred. To do this, facilities for determining the presence of blocking as 
well as agglutinating antibodies are necessary.'^ Blocking antibodies are prob- 

•KcaO before tlie PiUsburcli Obstetrical and GynecoloBlcal Society. Feb. 4 , 1946. 
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Summary 

No final conclusions are presented. We have listed some impressions formed 
as a result of treating six eases of erythroblastosis fetalis with the hope that, 
when combined with the experience of others, tliey may serve as a liasis for 
the future management of Eh-negative mothers and tlieir babies. 

The witer wishes to express liis thanks and appreciation, to Drs. A; C. Williamson, 
Joseph Loughrey, and J. R. Johnston for permission to present their cases, and to Mrs. 
Bettina B. Carter for her invahinhlc assistance with the many blood determinations. 
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In Case 2 the pregnancy was full term and uncomplicated. The first child 
was delivered by outlet forceps. He was quite anemic but survived ^vith massive 
doses of vitamin K. The second was a macerated fetus with an edematous bloated 
body and a shapeless cranium. Follow-up three and one-half years later revealed 
the survivor to be physically fairly well developed, but of a mental age of about 
six months. Wiener^ has referred to the occurrence of feeblemindedness as a 
result of erjdhroblastosis and ascribes it to the occurrence of kernicterus or 
portal cirrhosis. This case also occurred in a first pregnancy without previous 
sensitization. It can be logically assumed that presence of monozygotic Eh- 
positive twins will result in a proportionately increased response within the ma- 
ternal circulation. 

Case 3. — 

Father Mother First Twins 

Eh positive Eh negative Eh-positive male 

Eh-positive female 

*Ehrh + rhrh = 50% rhrh 

or 

EhEh + rhrh rr 100% Ehrh 

The first twins of this mating in Case 3 are a nonnal boy and girl past six 
years of age. The second set was born three and a half years ago. They were 
monozygotic twins born some weeks prematurely. The first girl w^eighed 4 lb., 
13 oz., and exhibited a moderate anemia at birth. She survived after prolonged 
hospital care and is now apparently normal. The second child was stillborn, 
smaller, and presented the typical picture of an icterus gravis. The accepted 
criteria of erji;hrobla.stosis are present in this family, the manifestations becom- 
ing evident after sensitization by tlie first set of Eh-positive twins. The second 
twfins again demonstrate varying response to antibody exposure or perhaps a 
difference in priority or accessibility to the maternal antigens. 

Case 4. — 

Father Mother First Child 

Eh positive Eh positive Eli-positive female 

♦Ehrh + Ehrh = 25% EhEh + 50% Ehrh 

or 

EliEh + Ehrh = 50% EhEh + 50% Ehrh 

or 

EhEh 4- EhEh = 100% EhEh 

In Case 4 this patient had had a .spontaneous abortion betw'een her first and 
second pregnancies. The finst child was quite normal. The twins w'ere born 
at thirty-four weeks. The .stillborn female w-^as small, compre.ssed, with parch- 
ment-like yellow skin, a picture of fetus papyraceous. The sur\lvor w'eighed 
3 lb., 14 oz., and was not vigorous. The head was di.spropoilionall.v large will) 
wide fontanels. A difficult feeding problem was pi’esented and hospitalization 
was prolonged. At eighteen months the child is physically w'cll dcevlopcd bul 
mentally greatly retarded. This ca.se is included because of its similarity to 
Case 2. The history is fairly typical of Eh incompatibility wliich is, however, 
disproved by the serologic findings. The unhappy i-csult in the living twin must 
be conceded to simple prematurity unle.ss we admit the possible responsibility 
of a blood fjictor wliich we were unable to determine. 

to Mondr-liiin proup In Tnblt* !. 


Twins 

Eh-positive female 
Ell-positive female stillborn 
4 - 25% rhrh 


Second Twins 
Eh-positive female 
Eh-positive female stillborn 
+ 50% Ehrh. 
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ably more significant of hemolytic disease because Dicy are smaller and hence 
traverse the placental barrier more easily.^ 

Ideally, one would have access to antisera which would react with the 21 
genotypes of the Eh factor which are theoretically possible.^® Practicallj^ this 
is not feasible. As a matter of fact, we have had to discard specimens of the 
common human anti-Eh sera because they were not sufficiently potent to give 
reliable reactions. We agree with Levine that a pooling of material for the 
production of antisera in every community would lie advantageous in maintain- 
ing adequate supplies of the various types.''’ Our scrum is the standard anti-Eh, 
now designated anti-Eh^ containing the agglutinins anti-Eh and anti-Eh^. 


Table I, Mendeuan Txueritaxce op Domikaxt Characteristics 


1. 

rhrh 

rhrh 


100% rhrh 



2. 

Ehrh 

rhrh 


50% Ehrh 

50% rhrh 


,1. 

EhEh 

rhrh 


100% Ehrh 



4. 

Ehrh 

Rhrh 


25% EhEh 

50% Ehrh 

25% rhrh 

5. 

EhEh 

Ehrh 

— 

50% El)Eh 

50% Ehrh 


6 . 

EhEh 

EhEh 

rr: 

100% EhEh 




Table I presents the Jlendelian inheritance of the Eh factor which is a dom- 
inant characteristic. EhElr represents a condition in which similar genes have 
been derived from both parents and the individual is duplex (homoz3’'gous) as 
regards the character. Ehrh represents a condition in which the individual has 
received the gene from only one parent and is therefore simplex (heterozygous) 
with regard to the character; half of the gametes of such an individual will have 
the gene and half will lack it. Lastly rhrh represents absence of the factor and 
such an individual is nullipex (Eh negative). He or she will not have the gene 
represented in any of the gametes and cannot, of course, transmit a trait repre- 
sented by it,' We shall attempt to designate into which class each family group 
that we have analyzed vull fall. 

Case 1.- — 

Father Mother First Twin Second Tjvin 

Ell positive Eh negative Eh-iiegative male Eh-positive female stillborn 

■'■•Ehrh + rhrh = 50% rhrh + 50% Ehrh 


The second twin we assume was Eh plus because of its typical hydrops. It 
is unusual to encounter erythroblastosis Avhere a mother has not been previously 
sensitized by transfusion or pregnancy. 

Levine has stated that the capacity to produce anti-Eh agglutinins differs 
in individual subjects so that in some Avomen the first pregnancy may result in 
an erythroblastotic infant.^ There is the speculative possibility that the blood 
of the surviAnng twin also produced antibodies Avhich hastened the demise of its 
AAmmb mate. Levine has also stressed the importance of determining the homo- 
or heterozygoeity of the male parent in prognosticating the patient’s percentage 
chance of haAung a normal (Eh-negatiA'-e) child once she has become sensitized 
to the Eh factor.® In the aboA>-e ease the chance in future pregnancies aauII 
be one in tAvo. 


Case 2. — 

Father 
Ell positive 
''Ehrh 

EhEh 


Mother 
Eh negative 

ihrh = 

or 

rhrh = 


First Twin 
Eh-positivo male 
50% rhrh 

300% Ehrh 


Second Tivin 
Eh-positive male stillborn 
50% Ehrh 


Refers to Alenclelian sroiip in Table I. 
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CONTI 

AN0 GLENN: 

HEMOLYTIC DISEASE IN 

TWIN PREGNANCIES 

Case 5. — 

Father 

Mother 

First Child 

Twins 

Eh positive 

Eh positive 

Eh positive female 

Eh negative male 
Eh negative male 

*Ehrli 

Ehrh 

= 25% EhEh 

50% Ehrh 25% rhrh 


The twin pregnancj’- in Case 5 was preceded by the delivery of a normal 
female two years before. The second twin was a normal boy now six months 
old. The first was a male weighing 6 lb., 11 oz. The head was large ^vith wide 
sutures and fontanels. Eespirations were poor and the skin was verj’- pale. 
Beginning on the second day thex’e was some dark red bleeding from mucous 
membranes. He continued poorly and died eleven daj’-s after delivery. Un- 
fortunately an Eh determination was not done and we have placed the child in 
his brother’s Eh category because tlie pregnancy was monochorial. The diagnosis 
at autopsy was immaturity. There was no ertdence of intracranial hemorrhage. 
However, in view of the anemia, bleeding from mucous membranes, we believe 
this child’s condition might be logically explained by the presence of an Hr 
factor. Lertne^ has demonstrated the presence of anti-Hr agglutinins in the 
blood of Eh-positive mothers of Eh-negative children who showed eiythroblasto- 
sis. We have had both an Eh-positive infant of an Eh-negative mother and a 
negative infant of a positive mother Avho were well at birth and between the 
third and fourth days developed melena. Both were promptly controlled by 
transfusions of Eh-negative blood and withdrawal from breast feeding. 


Case 6. — 

Father Mother First Child Second Child Twins 

Eh positive Eli positive Eh-positive male Eh-positive female Eh-negative male 

Eh-negative male 

Ehrli + Ehrh = 25% EliEh + 50% Ehrh + 25% rhrh 

Two normal children preceded the txvins. The third pregnancy was un- 
eventful. Labor began at thirty-five weeks and was quite easy. The first in- 
fant was a 4 lb., 10 oz. male who survived a feeding problem and is now 6 years 
old. The second was a 5 lb., 7 oz. male who was pale and apneic at birth, and 
died thirty-six hours later. Autopsy revealed an intradural hemorrhage and 
ataleetasis. We have seen a fatal intracranial hemorrhage in the second child 
(Eh positive) of an Eh-negative mother and an Eh-positive father. It could 
be coincidence, but it seems reasonable to assume that intracranial bleeding is 
as likely to result from hemolytic disease as is bleeding in other areas. The 
above case could be explained by an Hr factor, as was Case 5. 

We feel that further study and prolonged oljservation vdll reveal the Eh 
or other blood factors as the offenders in conditions whose explanations as such 
seem illogical at present. Levine has pointed out that the distribution of 
the Eh factor is limited to the red blood cells. In view of this, is it not illogical 
to speculate on the part that agglutinins may pla 3 ’' in the production of fetal ab- 
normalities such as hydrocephalus, anencephalus, spina bifida, amputation of 
extremities, etc. ? And yet we have noted, as have manj’’ others®* the higher in- 
cidence of such conditions in families with proved parental Eh incompatibilitA*-. 

Summary 

1. A series of multiple pregnancies has been studied. 

2. Six eases which clinicalh*- and serologicallv suggested Eh incompatibilitv* 
have been investigated and discussed in detail. 


Refers to Mendelian group in Table I. 
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out the fact that there was a long interval — four to six years — between the 
finding of the early lesions in the biopsy and the appearance of clinical cancer. 

In 1938 Stevenson and Scipiades® reported 18 cases of noninvasive car- 
cinoma. Two of these eases went on to invasive carcinoma. In one of these 
there was a period of eight and one-half years from noninvasive changes in the 
surface epithelium to definite clinical cancer. The other case showed micro- 
scopic invasion of the stroma after three years. 

A study of 406 eases of carcinoma of the cervix by Knight® in 1943 yielded 
17 early, superficial lesions. It was believed that these lesions developed slowly, 
and not infrequently arose in tissue which had undergone squamous metaplasia. 

In 1944 TeLinde and Galvin^® reported 11 cases of early carcinoma of the 
cervix. In these cases biopsj'’ revealed surface changes typical of carcinoma. 
Removal of the cervix followed bj”- serial sectioning showed areas of invasive 
carcinoma in 10 cases. A second biopsy showed invasive carcinoma in the 
eleventh case. This report demonstrates the definite relationship of surface 
carcinoma to invasive carcinoma. It emphasizes the fact that, although a biopsy 
may only show surface carcinoma, serial sectioning of the cervix will often 
reveal areas of definite invasion. 



Fig-. 1. — Prc-invasive carcinoma, unrecognlzcfl in the biop.sy of 1038. ( X030.) 


Case Report 

The patient of llii.s leport (i\I.. ]\I..) was a 50-year-old white, married, Irish 
woman. Her past history was irrelevant, except for one full-tenn pi’egnancy 
and a spontaneous abortion at four months. There was no familial hi.storj’^ of 
cancer. 

In 1932, at the age of 37 years, she accidentally discovered a lump in her 
right breast which proved to be a eai’einoma. A radical mastectomy was per- 
formed in IsAvember, 1932, and the pathologic report was “carcinoma of breast, 
probably of duct cell origin.” The Ijunpli nodes showed no melasta.ses. She 



A SEVEN-YEAR HISTORY IN EARLY CERVICAL CANCER 

Howaud G. Taylor, Jr., M.D., and Herbert B. Guyer, M.D., New York, N, Y. 

(From Ihc Ohsterival and Gynecological Service [Third Surgical Division], Bellevue Hospital, 
The Gynecological Tumor Clinic, Bellevue Hospital, and The Department of 
Ohstcirics and Gynecology, New York University College of Medicine) 

T he natural history of cancer of the cervix during its clinical stages is fairl,y 
well known, but ihat of the early phases of its development has largely 
escaped observation. Evidence has recentl,y appeared suggesting that many 
months, perhaj^s years, maj’- elapse before a beginning cancer, detectable only 
on microscopic examination, attains a size to permit clinical recognition. The 
possil)ilit.y of a successful program of prevention may well depend on the proof 
that such a long preclinieal stage is of regular occurrence. 

A ease recently seen on the Gjuiecological Division at Bellevue Hospital 
j'eveals such a long preclinieal stage. Through a failure to recognize the his- 
tologic features of an earl,y cancer of the cervix in a biopsy obtained in 1938, 
a patient Avas allowed to ])roeeed Avithout specific treatment for the carcinoma 
until 194.5, at Avhieh time the disease had progressed to a readily recognizable, 
Init still early clinical stage. The ease is important in that it illustrates several 
of the changing concepts of eeiwieal cancer. 

The symptoms of carcinoma of the cerAUx Avere formerly described as three 
in number, namely, bleeding, discharge, and pain. These are, hoAvcAmr, the 
symptoms of fully developed, usually adAmnced, cancer. It is noAV evident that 
there may be no symptoms of early carcinoma of the ceinux. Only regularly 
repeated, routine pelvic examinations Avill permit the recognition of even a 
majority of the eases in an early stage, 

A comparable change has occurred in the concept of the pathologic diagnosis 
of carcinoma of the cervix. Slany gjuiecologic pathologists have attempted to 
recognize earlier lesions than the fully dcA^eloped invasive tjTpe of carcinoma. 
Perhaps the first description of carcinoma Avhen still confined to the surface 
epithelium is that of Schottlaender and KermauneiY who, in 1912, noted that 
Ihe edge of an invasiA'e groAvth had replaced the surrounding surface epithelium 
much like the icing on a cake. 

In 1912 BoAven- described a comparable lesion of the skin Avhieh micro- 
.scopically Avas confined lo the epithelium and shoAved hypertrophy of the horny 
and proliferation of tlie klalpighian layers, mitoses, nuclear clumping, and 
cell Amcuolization. It is found on skin and mucous membranes such as the 
vulva, vagina, upper respiratory and alimentary tracts,® and even the cornea.^ 
Ill 40 per cent of the mucosal cases actual clinical cancer results, Metastases 
may occur Avith little change in the original lesion and minimal infiltration 
doAviiAvard, or an atypical squamous-cell carcinoma Avith infiltration of the 
connective tissue may occur.® It appears then that carcinoma can occur micro- 
scopically and clinically Avitli no local tissue infiltration. 

In 1933 Schiller" reported a case of carcinoma of the cervix Avhich micro- 
scopically shoAved carcinoma cells confined to the epithelium except for tAvo small 
areas of doAviiAAmrd penetration. This cai’cinoma Avas found folloAving a total 
hysterectomy. Four years later the patient deA’^eloped clinical carcinoma, prob- 
ably from a small metastatic groAAdh. 

In 1934 Smith and Pemberton" presented 16 cases of early earcinoma of 
the cervix, including some cases of iioninAmsiA'-e carcinoma. These eases brought 
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Avliicli did- not stain with iodine. A biops 3 ’' was taken. Tlie fii“st pathologist 
who saw the slide made a diagnosis of “epithelioma — transitional cell type.” 
The slide was then reviewed bj'’ a second pathologist who did not feel that 
sufficient tissue was present to justify'- a diagnosis of carcinoma. Another biopsy 
was taken which was reported as chronic cervicitis. In Maj^, 1938, a supra- 
cervical hj^sterectomj" and bilateral salpingo-oophorectom.v were performed on 
the Gjuiecologic Service at Bellevue Hospital. The pathologic report from 
the material obtained was “multiple fibroids of the uterus, atrophic uterus, 
normal tubes and ovaries.” 

Following operation the patient returned every six months, but repeated 
speculum examinations .showed the ceindx to be apparently normal. In February, 
1945, a proliferating, nodular erosion of the cervix was seen. The parametria 
were clear. A biopsj' of the cervix Avas taken and .sliowed “squamous-cell car- 
cinoma Avith inA>'asion.” Radiation therap^^ Avas iinmediatelj’ started, Avith the 
case classified as in Stage I. 

The original slides obtained in 1938 Avere then revieAved. Despite the small 
amount of tissue, it Avas noAv agreed tliat there Avas .sufficient variation in size, 
shape, and staining properties of the squamous cells to justifj' a diagnosis of 
carcinoma. The cell changes Avere confined to the epithelium (Fig. 1). The 
paraffin block aa'os then complete^' sectioned. In several slides, in addition to 
the above cell changes, there Avere small iiiA^asive tongues of abnormal squamous 
cells extending into the fibrous stroma (Fig. 2). Fig. 3 shoAvs the fully de- 
veloped invasive carcinoma from the biopsy of February, 1945. 


Discussion 


This case embodies several controversial aspects in the present concept of 
cervical cancer and its management. 

The long time AAdiich may elapse betAveen the origin of the ea'rlj’’ lesion in 
its microscopic form and the possibility of clinical recognition is tlie most 
striking point. In this case seven ^mars passed betAveen the original biop.sy Avhich 
.shoAved microscopic carcinoma and the proliferating nodular erosion of the 
cervix. This pbseiwation is similar to some of the cases reported by Schiller® 
and Smith and Pemberton.’’ 

It appears that cancer of the cervix maj’^ be latent for 3 ’^ears. Later the 
groAvth appeai-s to be accelerated, and the cancer becomes infiltrative. Whether 
this is a true change in the rate of cellular proliferation under the influence of 
some unlnioAAm stimulus, or the increase in rate is onl^^ apparent, and due simply 
to the cumulative effects of cell division in geometric proportion, is not clear. 

Disagreement in the interpretation of these early lesions alread.y exists 
and ma}' become intense as the importance of correct evaluation becomes more 
AA'idelj’ recognized. Pathologists are uncertain as to the .I'ustifieation of labelling 
a le.sion as carcinoma AA^ien it is confined to the epithelium. Some belicA^e these 
lesions may become carcinoma or are to be regarded as precursors of carcinoma” 
(Stevenson’^) ; others feel tliat carcinoma is carcinoma from the start and should 
be considered and treated as ,svK>h'’ (Scipiades''). Correct concepts and 
accurate diagnoses arc essential if the Iavo dangers of dela.v, on the one hand, 
and exee.ssi\'el3' radical surgery on the other are to bo aA'oided. 


The ease .iust reported is cA'idenee in favor of complete as opposed to supra- 
vaginal hystercctoniA' Avhenever the cervix is at all abnormal. If a total h.A'stcrec- 
toiUA' had* been done for this patient in 1938, it is quite ])robable that the entire 
tumor would liaA’o been rcmoA'cd. Cervical stuni]) carcinomas amount, to 3 to 4 
per cent of all carcinomas of the cervix. As in this ca.se, many carcinomas 
are present at the time hy.storeetomy is done for other rea.sons and are onl.v 
recognized later.” Unless there is great technical difticulty invohTd, total 





RETROPEEITONEAL TUMORS SIMULATING GENITAL TRACT 

NEOPLASMS 


W. B. Stromme, M.D., and H. J. Standee, M.D., New York, N. Y. 

(From the Department of Obstertrics and Gynecology, Cornell University Medical 

College and the New Y&rk Hospital) 

R etroperitoneal tumors are almost climeal and pathologic curiosities. 

Gynecologists with considerable surgical experience are rarelj" confronted 
with these abnormalities. Yet, with occasional exception of the general sur- 
geon and urologist, there tumors, because they frequently lie in or near the 
pelvis, come to surgery in our field. The diagnosis is often difficult to establish 
preoperatively, and in our experience the growth is usually mistaken for 
ovarian and uterine tumors. Because the literature on this subject is sparse, 
and having a recent example presenting unusual features, we feel that the sub- 
ject and case are worthy of review. 

Tumors of the mesentery are believed by many to have a common origin 
with retroperitoneal tumors in the mesenchyme surrounding the primitive coe- 
lomie cavity. The pathologic conditions resulting therefrom are of wide variety. 
The tumors may be cystic or solid, benign or malignant. They are derived 
from: (1) retroperitoneal organs and their anlagen; or ,(2) retroperitoneal 
connective tissues. A review of the literature on the subject fails to give us 
a complete outline of this tumor group. The following classification of retro- 
peritoneal and mesenteric tumors is therefore proposed. 

The commonest cystic tumor, according to Moore, is a lymphatic cyst; 
and the most frequent solid tumor, the lipoma. Hinton agrees that the lipoma 
is most frequently found. Ewing and others are of the opinion that the 
existence of retroperitoneal dermoids and Wolffian cysts is quite rare. Hinman 
and co-workers, in 1924, were able to find only four eases of Wolffian or mesen- 
ephrie cysts reported in American literature. Experience differs regarding 
the degree of malignancy. In one series of 22 cases reported by Rankin and 
Major, tliere were eight cases of sai'coma. Our experience, however, is that of 
a much lower incidence of malignancy. A likely factor in explaining this 
discrepancy is the raritj’’ of surgical intervention for such tumors. Conse- 
quently, no large series is available for study. 

In the previous twelve years, 13.1 1.3 gjuiecologic operations have been per- 
formed hei’C in the Woman's Clinic of the New York Hospital. Yet, during 
this time we could find only 12 cases of retroperitoneal tumor, giving an inci- 
dence of 1:1,093. Table II summarizes these cases. 

Our patients were largely of the middle age group, although postmeno- 
pausal ages were also included. It is interesting to note that in four instances 
the correct location of the tumor was made preoperatively; in the other cases 
the tumor was thought to be of ovarian or myomatous origin. The symptoms 
were not pathognomonic and were not uniformly present. 
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hysterectomy is the procedure of choice in lacerated and eroded cervices, and 
proliahly in routine cases. Morbidity rates in the hands of trained operators 
are no higlier in total abdominal hysterectomy than in other types of hysterec- 
tomy.^® 

The case illustrates finally the need of constant care in all medical phases if 
cancer of the cervix is to be detected early. The repeated vaginal examinations 
at six-month intervals made it possible, in spite of an originally erroneous 
pathologic diagnosis, to recognize this cancer before it had progressed beyond 
the cervix. The need of meticulous laboratory -work is shown bj*' the fact that 
only after serial sectioning of tlie tissue blocks of the original specimen was 
it possible to demonstrate the small tongues of invasive carcinoma. Surface 
carcinoma in one portion of a lesion does not exclude invasive changes in 
other parts. 

Summary 

A case of early carcinoma' of the ceiwix witli minimal histologic invasion 
by biopsy is presented. Seven years following the biopsy clinical carcinoma 
developed. A review of the literature is presented, and the problems of early 
diagnosis are discussed. 
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Case Report 

Mrs. C., a 57-year-old married -woman, -v^^as admitted to tlie Woman’s Clinic 
of the New York Hospital because of the presence of a huge abdominal tumor. 
Since delivery of her last child seventeen years ago, she had noted some swell- 
ing of her abdomen. More definitely in the last five years there had been a 
progressive enlargement. Her family physician -was consulted three years ago. 
On finding the' tumor which he considered an ovarian cyst, he advised opera- 
tion. The patient, however, refused his advice and refused further medical 
care until this present admission. Because of the tremendous size of the tumor, 
the xiatient was unable to be ambulatoiy, and had consequent!}’- been bedridden 
for the past eighteen months. Further enlargement of the tumor in the last 
year not only confined the patient to bed, but prevented her from turning ; she 
had lain constantly on her left side. 



Fig. 1. — Mrs. C. Abdominal protrusion Irom huge retroperitoneal tumor. Photograph taken 

on admission. 


She presented few comiilaints other than those relevent to tlie size and 
weight of the tumor. There was soi*eness and some pain in the skin of the left 
side of her abdoinoii and thighs; this was due ]n-e.sumably to the excoriation 
and .secondary infection. 

She had no systemic symptoms. Her bowel liabits were regular and iier 
appetite was fair. Menopause at the age of 50 years was not disturbing, and 
there liad been no postmenopausal bleeding. 
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Table I. Retroperitoneal and Mesenteric Tumors 


1. Cystic Tumors 

A. Neoplastic and infectious 

1. Dermoid cyst 

2. Pseudomucinous cyst 

3. Parasitic and inflammatory cysts 

4. Pyelonephritic abscess 

B. Developmental and congenital 

1. Wolffian cyst 

2. Clijdous cyst 

3. Serous inclusion cyst 

4. Cysts of kidney, adrenal and pancreas 

5. Congenital and acquired hydronephrotic kidney 

6. A^'entral meningocele 

C. Traumatic sanguineous cyst 
II. Solid Tumors 

A. Benign 

1. Mescneliymal connective tissue tumors, e.g., fibroma, lipoma, neuro- 
leinmoma 

2. Benign tumors of the adrenals 

B. Malignant 

1. klesenchymal sarcomas, e.g., fibrosarcoma, liposarcoma, Hodgkin’s 
disease 

2. Teratomatous adenocarcinoma 

3. Carcinomas of kidney, adrenal and pancreas 

4. Sarcoma of the kidney (Wilm’s tumor) 


Table II. Retroperitoneal Tujiors 


NO. 

NAME 

hospital 

NUMBER 

AGE 

PREOPERATIVE | 
DIAGNOSIS 1 

1 

SYJtProirs j 

PATHOLOGIC 

DIAGNOSIS 

1. 

M.L. 

11S2C8 

46 

Myoma uteri 

Feeling of weight Retroperitoneal fibroma 
in the pelvis 

2. 

A.M. 

195924 

41 

Ovarian tumor 

Abdominal mass Tuberculous pyelonepliro- 
and discomfort sis of kidney 

3. 

V.N. 

216125 

20 

Ovarian cyst 

None 

Retroperitoneal pseudo- 
mucinous cystadenoma 

4. 

M.S. 

28754 

36 

Retroperitoneal 

cyst 

Abdominal mass 

Retroperitoneal dermoid 
cyst 

5. 

J.L. 

201639 

57 

Retroperitoneal 

tumor 

Abdominal mass 

Retroperitoneal lipoma 

6. 

D.P. 

229747 

27 

Retroperitoneal 

tumor 

None 

Retroperitoneal cyst of 
Wolffian duet origin 

7. 

E.G. 

278206 

31 

Retroperitoneal 

tumor 

Abdominal pain 

Retroperitoneal neuro- 

lemmoma 

8. 

T.C. 

174612 

30 

Ovarian cyst 

None 

Retroperitoneal eyst of 
Wolffian duct origin 

9. 

D.C. 

361768 

57 

Ovarian cyst 

Abdominal mass 

Retroperitoneal myxofi- 
broma 

10. 

C.S. 

407280 

33 

Ovarian tumor 

Back pain 

Congenital hydroneplirot- 
ic kidney 

11. 

M.M. 

299509 

65 

Myoma uteri 

Nausea and 
%'omiting 

Adenocarcinoma of the 
cul-de-sac, probablj’ 

teratomatous in origin 

12 . 

E.N. 

436854 46 Enterocele 

All tumors were benign with the 
Patient No. 11 died of recurrence 

Vaginal protru- 
sion 

e.vception of the 
two years later. 

Retroperitoneal fibrosar- 
coma 

last two. 


Our interest was focused on this subject recently through the handling 
of a rather unusual case of retroperitoneal myxofibroma. Because of the rarity, 
in recent years, of huge abdominal tumors, they have become medical curiosities 
in diagnosis and surgical treatment. 
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and the tumoi’ was gradually mobilized by blunt and sharp dissection out of 
the pelvis and finally away from its broad abdominal base. Following its re- 
moval, 6 Gm. of sulfanilamide powder were sprinkled in the retroperitoneal 
and intrap eritoneal cavities. Before final closure, inspection revealed a per- 
foration of the abdominal wall on the side opposite the original incision and 
underlying the tumor. This rent was closed from within with chromic catgut. 
The edge of the parietal peritoneum overlying the site of the tumor was united 
and the anterior abdominal wall closed in laj'^ers. During the course of the 
operation the patient was transfused with 1,900 c.c. of blood. Her condition 
remained fair throughout most of the four-hour procedure, but became precari- 
ous at the time of the abdominal closure. For this reason no attempt was made 
at the time to excise the redundant anterior abdominal wall. 


USA -• 3::;7 -7 

iv '• ‘ 
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Photomicrographs of retroperitoneal myxoflbroma and Eosin stain. (X90.) 

Fig. 3. — Section shows a varied cellular structure of benign fibroma. 

Fig. 4. — Section is through an area of mj’xomatous tissue with relatively loose areolar 
pattern, scattered .«pindle-.shaped oell.s, and precipltsited mucin. 


Tlie tumor was fomid to weight 59 pound.s. Pathological report by Dr. 
Marchetti was as follows: 

“This is a tremendously enlarged multilobular semisolid tumor. It con- 
sists of two large diwsions which are connected by a pedical 10 cm. in diameter. 
The ovei'-all dimensions are 14 by 48 by 58 cm. The consistency of the tumor 
is soft, but for the most part it is solid. The capsule is not jienetrated by any 
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Tlie striking physical findings on admission were limited to the abdomen. 
It was tremendously enlarged by the .presence of a tumor which at the time 
was thought, to be semisolid and nodular. The huge tumor caused the abdomen 
to protrude. to the extent that it required the separate support of a wide hos- 
pital bed. The abdominal mass measured 100 by 60 by 20 cm. No fluid wave 
could be elicited. The overljung skin on the left side of the abdomen, groin, 
and inner aspect of both thighs was extensively eroded and secondarily infected. 

Pelvic examination disclosed a healthy cervix. The uterus and adnexa 
were drawn up out of the pelvis b}'- the tumor and could not be palpated. 
Physical findings were not otherwi.se remarlcable save for emaciation and evi- 
dence of weight loss. Supporting measures consisting of wet saline compresses 
to the excoriated skin, fluid replacement with parenteral administration of 
vitamins, and transfusions were instituted. During the first tiventy-one days 
temperatures ranged to 38° and 39° C. 



Pis'. 2 — Mr.s. C. Tliirty-ninth hospital day. Note beginning: iiealing- of skin and licaltliy 

granulation overlying large abdominal mass. 

Her preoperative course thereafter was essentially afebrile. In the seventy- 
nine day period she received eight transfusions, totaling 4,000 e.c. of citrated 
blood, bringing the preoperative hematocrit to 41 iier cent, with a hemoglobin 
of 11.3 grams. Sulfadiazine, 6 Gm. daily, was administered prophylactieall}" 
during the seven days immediately prior to operation. During the three- 
month period of hospital rest there was gradual improvement in her general 
health, and in the granulation and partial epithelization of the eroded skin 
of the abdomen and thighs. Various metliods and medications for improving 
the condition of the skin were tried ; none seemed specific. X-ra 3 ^s taken of the 
abdominal pi’otrusion revealed the presence of a segment of bowel in the mass. 

Her condition was finally thought satisfactory for operation',, and on the 
seventy-ninth hospital day she was operated on bj'- the authors, under open 
drop ether anesthesia. A lower right rectus incision was made over the pro- 
truding abdominal mass. Sterile drapes had previously been applied to the 
under surface of the abdomen to exclude the area of persistent skin erosion. 
On entering the abdominal cavity the pelvic organs were found and, together 
with a normal-appearing bowel, were found displaced by a huge retroperi- 
toneal tumor extending from the pelvic floor to the diaphragm, originating in 
the left abdominal .sulcus region. The peritoneum overlying it was entei'ed 
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day and one hundred sixty-fourth da 3 ’' after admission, the patient was in good 
health and had regained a weight of 104.9 pounds. The ventral herniation of 
approximatelj’’ 8 cm. in diameter persisted. 

Mrs. C. was readmitted three months later for removal of the redundant 
skin of the abdomen and repair of the ventral hernia. The patient was found 
to be in good health; she weight 129.1 pounds. Physical findings on admis- 
sion were normal save for the presence of the ventral hernia and redundant skin 
with ulceration. The skin ulcerations were finalty brought to complete heal- 
ing during the 42-day preoperative period. 

The patient was taken to the operating room and, under gas, oxygen, and 
ether anesthetic, a plastic operation on the abdomen and repair of the inci- 
sional hernia were performed. The patient tolerated well this second, relative- 
\y short operation (thirty minutes). Her course was afebrile; she was al- 
lowed up on the eighteenth and discharged on the twenty-seventh postoperative 
da}'. Pinal examination revealed .satisfactory healing with good abdominal 
wall .support. 

She has since been seen on several occasions in the g^mecologie follow-up 
clinic. At the time of her last visit, two j'ears and four mouths after the 
operation, the patient was found to be in good health and weighed 164.7 
pounds. 

Comment 

Diagnosis of this and other cases in our series was more often wrong than 
right, and such has been the experience of others. We are gratified, however, 
that in four in.stauces retroperitoneal origin was diagnosed preoperatively. 
The diagnosis is most often confused with ovarian cysts and tumors, and Avitli 
m.yoma uteri. Under certain circumstances correct interpretation can be made 
beforehand. Valuable in the diagnosis is the relative fixation of the tumor 
to abdominal and pelvic examination. If it is not large the internal genital 
organs ma}' be ascertained as separable and movable from the tumor in cpies- 
tion. Ascites is absent. 

Tlie usual history is of importance onlj' in excluding primaiy patliology 
in the lower bowel and uterus. If the true location of the tumor is .suspected, 
intravenous pj'elography can be very helpful in; (1) showing di.sturbance or 
absence of function wlien the tumor is of renal origin; and (2) showing a wide 
displacement of the ureter, and occasionally the kidnej' as well, bj' the neigh- 
boiing retroperitoneal tumor. X-ray of the bowel tract ma}' or may not be 
helpful. The crux of the diagnosis is comstantly bearing in mind the possi- 
bilities of retroperitoneal tumors. 

- The operative approach to .such tumoi-s is usually transperitoneal through 
the abdomen. Lahey and Eckerson suggest also a lumbar-kidney approach 
in selected cases. The .surgical procedure of choice will depend in the main 
on the type and location of the tumor. 

Summary 

The .snb.iect of retroi)erltoneal and mesenteric tumors has been discusscfl. 
Doth have common derivation in the extracoelomic mesenehyiiic. Lacking a 
.satisfactory grouping encompassing all these tumor.s, a suggested classification 
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growth, but on the surface there are many large vessels included in the 
capsule. The cut sui’faee of the tumor shows a pearly-white myxomatous 
pattern which in some places is rather solid and imdergoing calcareous degener- 
ation. In the smaller more dependent lobules the tissue is more mj^xomatous. 

‘‘hlicroscopic section through the tumor shows the substance to be of 
rather loose texture. It has a myxomatous appearance, and the small nucleated 
spaces are supported by eeUs which are spindle shaped and spider shaped. 
There are many small blood vessels, and here and there some of the larger spaces 
are filled with acidophilic material. There is nothing in the pattern or texture 
of the growth which suggests malig-uane 3 % In certain areas the cells are more 
contiguous and appear to be of fibrous origin. The polychrome stain shows 
that, aside from the fibrous connective tissue, there are areas in which one also 
finds a few strands of muscle tissue. Additional microscopic sections show 
tumor tissue as described above, and also show scattered areas of hyalin de- 
generation and deposits of calcium salts. The diagnosis is myxofibroma, retro- 
peritoneal.” 



Fig. 5. — ^Huge retroperitoneal myxofibroma. Tumor was pearly white and of soft myxomatous 

consistency; weight, 59 pounds. 

The patient’s postoperative course was stormy and febrile for fifteen days. 
During this time she received an additional 2,500 c.c. of blood, parenteral hyper- 
tonic fluid, and sulfadiazine totaling 50 grams. Oxygen by tent and continu- 
ous duodenal suction were required for the first five precarious days. Her 
course steadily improved. The patient was out of bed on the thirty-sixth 
postoperative day (the first day up in twenty-seven months). On the fifty- 
second postoperative day she weighed 81.2 pounds, which was less than one-half 
her usual weight. 

The abdominal incision healed by secondary intention. The original ex- 
tensive skin erosion of the abdominal wall had shrunk to two small areas of 
healthy granulation. At the time of discharge, on the eighty-fifth postoperative 



TORSION OF ADNEXAL TUMORS AND ITS RELATION 
TO SURGICAL EMERGENCY 


MiiLViN R. KEr.TJKiia, and J. II. Randai.e, !M.D„ Iowa Citv, Iowa 

(From iho Dcpartmait of Ohstetricx ami (itmccnloiitt, State Uiuversitp of Ioko) 

T orsion of the pedicle is j)rol)al)ly llic loosl (;omiiiot) eoinjdicntion of non- 
iiillaiiimutory adnexal minors. Accordiii" to certain pynoeologisLs'. it occui's 
in 30 to 20 per cent of such le.sion.s. even thongli it is rarely marked enough 
to produce symptoms per sc, but is discovered during surgical intervention 
aimed at removal of the recognized tumor. On the other hand, it is commonly 
considered that a twisted pedicle which is jirodncing derniite symjitoms con- 
stitutes an emergency requiring immediate o])eration. Thi.s study was under- 
taken to test the validity of the latter view. 

Between July 1, 1920, and Dec. 33, 3910, among 33,505 obstetric and 12,991 
gynecologic admissions to the Univcr.sity Hospitals, there were 42 instances of 
adnexal tumors with symptom-producing torsion of the pedicle. Three cases 
appeared among the obstetric patients (3:4,503), and 39 in the gjTiecologic 
groiip (1:333). No patient was included in the series unless the toreion v/as 
at least 180 degrees. All clinical diagno.ses of “torsion” were substantiated at 
operation, but all torsions were not diagnosed jn-eoperativcly. 

The age incidence (Table I) was not remarkable, except perhaps for its 
even distribution. The youngest patient (aged 33 years and prepubertal) had 
a twisted hydatid of Slorgagni about the size and color of a cherry, which 
produced acute symptoms. 

Thirteen patients had never been pregnant, while 29 were either pregnant, 
at the time or had had from one to several children. The three pregnant 
women who had gestations of 3V^, 4, and 5 months, respectively, continued to 
full term and were delivered spontaneously. 

One patient had not reached puberty, and IT were postmenopausal. Among 
the other 24, menstruation was normal except for menoiThagia in two (aged IS 
and 51 years, respectively) and dysmenorrhea in eight (severe in only one). 

Ten patients had been subjected to previous pelvic or abdominal surgery: 
appendectomy without drainag'c, eight; dilation and curettage, two; cervical 
polyi^eetomy, one; vaginal plastic repair, one; and uterine suspension, one. Two 
women had been delivered foiir to six weelis before admission when thej^ pre- 
sented tumors as large as full-term pregnant uteri.® 

Each patient was able to indicate the development of the first sjTuptom of 
torsion to her state of acti^’ity at tlie time : 35 were on their feet, six were asleep, 
and one was sitting quietly. The onset was sudden in 23, and more gradual in 19. 
A history of pre\dous similar attacks was elicited from 14 women, vdth relief 
after varying periods, but without surgical intervention. 

The most common symptoms (Table II) were pain, tumor, nausea, and 
vomiting, with their severity seemingly proportional to the suddenness of the 
attack. The interval between the appearance of the first symptom and ex- 
amination at the hospital averaged approximately one year, with exti’emes 
of sixteen years and eight hours (Table III). In some instances, sjnnptoms 

‘Reported by B. von Graft, J. Iowa M, Soc. 25; 118-124, 1935. (Cases 3 and 4.) 
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is proposed. Twelve eases from our records (an incidence of 1:1,093) are 
tabulated. Of unusual interest is one of our eases Avitli a large retroperi- 
toneal myxofibroma Aveigliing nearly as much as the patient. This case is re- 
ported in detail. The diagnosis of these tumors is usually incorrect and is 
most often confounded wdth ovarian and uterine tumors. Correct differential 
diagnosis, in some eases possible as attested by four of ours, can be made on 
the basis of discriminatory examination. It is greatly aided bj”^ intravenous 
x-ray pyelograph 3 \ 
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hiinor could be rdl only on biin.'inual cxaiuinnl ion, and in one (hydatid oi' 
Morgagni) no cnlargoniont of the adnexa was noted, and the laparotoiuy waa 
of an exploratory nature. Clinical eidargenient of the uterns was noted five 
times, including the three ])ationts who wovo progtmnt, 

!Mild to moderate leneocytoai.s was the nde, althonuh a few j)atients with 
(diroinc symptoms had normal white l)h»o»l*ccll counts. 'I'he highest value was 
10,000, the lowest 5,000, and the averaije 0,800. 'I’he hiclu-st ])rco])ern1ive 
temperature (oral) was not above 00° F. in 10 patients, btdween 00 au'l 100'' IC 
in 12, and above 100° h'. iti 11. Other laboratory finclines v.-ere not (dinieally 
signilicant. 

'I’Aiii.K V. Fini'IXos at 0('):i:,\T(os 

None (if llic tiiiiHir;- ««« 

1. .S'lCf of tinner 

!i. Up to .•j'lZo of III! ornnae 7 

li. Or.Tngo In of arapcfrnil L’" 

Liiraor tliiui a ant]M>fruil lA 


Consistenri/ of tumor 

a. Cvstic 



b. Solid 

7 


Color of httnor 

a. Black 

12 


b. Dark red 

S 


c. White 

.7 


d. Pink 

4 


e. No note 

13 


Adnexa inrolred 


r'rorsion to right 
(GOVr )-| Torsion to left 
(No note 

11 

a. Hight 2o eases 

(! 

S 


rTorsion to riglit 
(40')‘M-< TorsWm to left 
(X-o n'ote 

•> 

*1 

b. Left .17 ease.s 



G 

Degree of torsion 

a. i/. to 1 turn 

24 



b. 1 to 2 turns S 

c. 2 to 3 turns G 

(1. 3 to 4 turns 4 

G. Jdlicsiou.'i 

u. Absont 27 

b. Present l.'i 

7. Free (ibdomiiKil /liiid 
ii. Absent 
b. Present 

1. Bloody 5 

2. Brown 4 

3. Clear 4 

S, Character of opjiosile orari/ 

a. Normal 31 

b. Cystic 7 

c. Atrophic 3 

d. Solid tumor 1 

9. Associated gross pelvic lesions 

a. Appendix grossly pathologic 

b. Leiomyoma of uterus 

c. Pregnanej^ (uterine) 

d. Uterus enlarged (only) 

e. Cervical polyp 

f. No associated lesions 
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Table I. 

Age Group Incidence 


age group (years) 1 

NUMBER OP CASES | 

PERCENT 

10 to 20 

7 


17 

21 to 30 

9 


21 

31 to 40 

6 


14 

41 to 50 

7 


17 

51 to 60 

8 


19 

61 to 70 

5 


12 

Table 11. Symptoms 

SYMPTOM 

1 NUMBER OP CASES | 

PER CENT 

Pain 


30 

71.0 

Tumor 


19 

45.0 

Nausea 


13 

31.0 

Vomiting 


12 

29.0 

Urinary frequencj' 


8 

19.0 

Enlargement of abdomen 


7 

17.0 

Heaviness in pelvis 


4 

9.7 

Constipation 


4 

9.7 

Loss of weight 


3 

7.1 

Postmenopausal bleeding 


3 

7.1 

Menorrhagia 


2 

4.8 

Diarrhea 


1 

2.4 


Table III. Interval Between Onset op Syjiptojis and Examination in Hospital 


Under 24 hours 

2 

4 months 

2 

3 days 

3 

6 months 

4 

4 days 

3 

7 to 12 months 

10 

7 days 

2 

1 to 2 years 

1 

1 month 

4 

2 to 3 years 

1 

2 months 

3 

Over 4 years 

4 

3 months 

4 ' 




Table H’’. Type of Operation 


TYPE 

NUMBER 

OF CASES 

PER CENT 

Unilateral salpingo-oophorectomy 

10 

23.8 

Bilateral salpingo-oophorectomy vdth total 
hysterectomy 

9 

21.4 

Unilateral salpingo-oophorectomy with 
appendectomy 

8 

19.0 

Unilateral salpingo-oophorectomy with total 
hysterectomy 

Bilateral salpingo-oophorectomy with total 
hysterectomy and appendectomy 

4 

9.5 

4 

9.5 

Unilateral salpingo-oophorectomy with partial 
opposite oophorectomy and appendectomy 

2 

4.8 

Bilateral salpingo-oophorectomy with subtotal 
hysterectomy 

2 

4.8 

Unilateral salpingo-oophorectomy with total 
hysterectomy and appendectomy 

1 

2.4 

Removal cyst of Morgagni and appendectomy 

1 

2.4 

Unilateral salpingo-oophorectomy with appendec- 
tomy and uterine suspension 

1 

2.4 


had been continuous but of varying severitj’’, while in other eases there had 
been complete relief until the final episode. 

Acute lower abdominal tenderness was the most significant physical find- 
ing, being present in 35 cases, and usually associated with muscular rigidity. 
Abdominal palpation revealed a mass in 35 patients, while in six others the 
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The histologic diagnoses on the ndnexn involved by the torsion, ns made 
by the Department of Pathology, are presented in 'I’ablc VI, Jioeanse of 
hemorrhage and necrosis, the character of ten cystic tumors could not be deter- 
mined exactly, but they -were thought to be benign cystadenomas. 

The microscopic diagnoses on other structures removed are shovn iti Table 
VII, and need no comment. 

Summary and Conclusions 

1. Forty-tAvo cases of noninllammatory adnexal tumors vith torsion of 
the pedicle confirmed at laparotomy arc presented. 

2. The most common .sym])toms were pain, lower abdominal mass, nausea, 
and vomiting. The onset was .sudden or gradual, and the symptoms constant 
and severe, or mild and intermittent. 

3. Pseudomucinous and serous cystadenomas, dermoids, and fibromas were 
most frequently encountered, hut apparently any cystic or solid pedunculated 
mass may be involved. 

4. Patients with twistcd-jicdicle tumors may be neiitely ill or may develop 
a semi-chronic disability. The febrile reaction and leueocytic rc.sponsc are not 
remarhahle. 

5. Operation is well tolerated, and postoperative recovery is usually rapid 
and uncomplicated. The single fatality in this scries was due to cerebral 
hemorrhage in a 63-year-old woman. 

6. A clinical diagnosis of twisted pedicle demands operative intervention, 
but not as an absolute emergency. When the diagnosis i.s doubtful, a period of 
observation does not significantly increase tlie patient’s rish. 
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Tlie period of ijreoperaiive observation varied from a few hours to twenty- 
four days, but averaged more than two da 5 ^s. Except in rare instances, the 
condition was not considered an acute emergency, and operation was scheduled 
in the usual manner. 

The tj’^pe of operation varied con.siderably according to the character of 
the primary lesion and of associated abnormalities (Table IV). The ovary on 
the side opposite the adnexa which Imd undergone torsion was removed in 15 
cases, always in connection with hysterectoin 5 \ Removal of the uterus was 
carried out only for specific lesions (fibromyomas) or in women past tlie 
menopause. 

Specific findings at operation are listed in Table V. The incidence of 
tumors larger than a grapefruit (35,4 per cent) may be significant, since acute 
and, to a greater extent, chronic torsion witli its disturbance of circulation 
should lead to enlargement on a mechanical basis. Attention has already been 
directed to the rapid growth occasionally occurring after delivery in the pres- 
ence of torsion, whicli leads to partial circulatory obstruction. Torsion ap- 
pears to occur in either direction with equal facility, but in this series the right 
adnexa were more commonly inAmlved. 

Postoperative therapy was not specialized, except that two i)regnant 
women were given progesterone to maintain uterine quiet, one patient noth 
lobular ijneumonia received oxygen, and another with parametritis Avas given 
foreign protein injections and pehne heat. Some elevation of temperature was 
noted in all except one patient, but only seven had fever above 102° F, at any 
time. The only alarming elevation (105° P.) occurred in the one woman who did 
not survive. This fatality involved a 63-year-old patiejit who died forty-eight 
hours after operation from cerebral hemorrhage. The nonfatal complications 
included two eases of defective wound healing, one of paralytic ileus, one of 
bronchopneumonia, and one of parametritis. The 41 surviving patients were 
discharged from nine to forty-one days (average, thirteen days) after operation. 


Table VI. Pathologic Diagnoses of Involved Adnexa 


diagnosis 

! nu.mber of cases 1 

FEU CENT 

Undetermined cystic ninss with hemorrliagc 

10 

23.S 

Pseudomucinous cvstadenomji 

n 

21.4 

Dermoid (teratoma) 

7 

16.S 

Serous C 3 'stadenoma 

6 

14.2 

Fibroma 

4 

9.5 

Simple epithelial cj^st 

4 

9.5 

Papillarj' cj'stadenoma 

1 

2.4 

Krukenberg tumor 

1 

2.4 


42 

100.0 


Table VII. As.socxated Pathologic Diagnose.s 


DIAGNOSIS 

j NUiMBEB OF CASES | 

PER CENT 

Chronic appendicitis 

12 

31.8 

Leiomj’oma of uterus 

9 

23.8 

Follicle cj’sts of ovarj' 

6 

16.0 

Chronic salpingitis 

o 

13.4 

Cervical polyps 

2 

5.4 

Krukenberg tumor (other ovary) 

1 

2.4 

Papillaiy cj'stadenoma (other ovarj'-) 

1 

2.4 

Pseudomucinous cj'stadenoma (other ovarj”) 

1 

2.4 

Endometriosis 

1 

2.4 


3S 

100.0 
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sodiiiKsiil. sliowod occasional liMicocylcs and ran* I'cd <*clls, Inil was loaded with 
{iraiudnv, hyalin, and cclhdav casts, ami motile rods. Trine eiiltiire sliowed 
anaerobic st.roj)tocnccns and <H])ht.heroids. I'lie urine was neyalive iVn* plueo.n*. 
acetone, bile, and urobilin. 

Blood obtained by vcne.pnnctnro : 


Hcnioplol)!!! 

Uni cell c.ovmt. 

Wliite cell count 
l^iic.koil cell volinue 
I'^iliunoiited polvinorpho- 
imclciir ncul ropliil 
leucoc.yl e.x 

Noniibiniont polyjiiori)lio- 
unclear uenlvoplnl 
leuc.ocyfcs 
RopiuophilK 

llilHOpllUH 

Lymphocyte-'^ 

Aloiiocytos 

Uucliissificd 

Xormoblftsts 

Aiiiaocytosis 

I’oikilocyto.ai.s 

Si(‘,kle cell.'^ 


(Jin. 

:i.l! million 
20,100 
21 
oO 


12 


•I 

1 

10 

S 

(•) 

ao.ooo 

Murkod 
Marked 
70 per cent 

{Ktaiidinj:' 2-} 
hmir.s) 


No pln.'smodhi on (hick smeiir. 


Color index 

Mean corpuscuinr hemo- 
"lohiii 

Mean coi jtm-culnr hemo- 
alobiii concent ration 
Mean corpu.‘'Culnr volume 
Sedimentation nite 
(Wintrobc) 

Mny.'/.ini 

Kolmor 

Ohlorid«!s 

CO. combining )io\ver 
Noh]>roteiu nitrogen 
Uric acid 
Choh'.sterol 
Serum albumin 
Serum alelniliii 
Icterus index 


Jn.O mm. 


c.mm. 

12 corrected 

JOjsitivc 

Nec:itive 

(i.'!7 

(Not available) 

;;o 

H.?. 

nto 

2.0 

10 


The clinical diagno.sis was itreirnancy ol! .seven months' duration, severe lU'c- 
eclampsia, and .sickle-cell anemiti. Tlie patient, wtis placed in a dtirk, quiet i-ooin 
on a salt-free, high protein diet. ]'’luid.s wore not restricted and .sedation with 
morphine, barbiturates, and magnc.sium sulfate was given as indicated. In- 
travenous 20 per cent glucose was given .slowly and with care, and nasal oxygen 
was given continuously. The jiatient received slow t rtinsfnsions of 500 e.c. of 
blood and 500 c.c. of pla.sma daily on the second, third, jiiid fourth hospital day. 
and blood only on her fifth day,* a total of 2,000 c.c. of blood and 1,500 c.c. of 
plasma. The physical findings in her chest did not chiingc significantly, and 
the pulse varied between 100 to 120 beats. Her fever rose to 10i° l'\ at its pciik 
on the second day. The hypertension remained constant at 170/110, and 
albnmiiuiria increased to 7.5 Gm. per liter on her fourth chiy, and 14 Gm. per 
liter on her fifth day, though the casts decreased. Headaeiie and dimness of 
vision disappeared. The hemoglobin improved to 7.6 Gm. 

Since the patient, had failed to rc.spond to conservative therapy, it was de- 
cided to deliver her on her fifth hospital day. Tlio biiby was considered to be non- 
viable, so induction of labor by rupture of the membranes and insertion of a 
Voorhees bag ivas carried out. One and one-half hours after the insertion of the 
bag, without apparent reason, the patient’s respirations became irregular and, 
within one minute, ceased. She did not respond to oxygen by mask, artificial res- 
piration, and intramuscular coraminc. The heart could not be heard after res- 
piration ceased. The last blood pressure recorded forty-five minutes before death 
was 120/90, pulse 110, respirations 30. The patient was res])onsive and coopera- 
tive until death, and there was no sign of a convulsion. She died undelivered, 
with fetal heart tones inaudible at death. Clinically, death ivas ascribed to 
heart failure, ivith severe pre-eclampsia and sickle-ceil anemia predisposing._ 

At autopsy the pleural cavities on both sides contained 1,000 e.c. of fluid. 
The lungs were partially atelectatic, but not edematous, nor were emboli or in- 
farcts present. The heart was slightly enlarged (390 Gm.) and the right 
ventricle was dilated, but the myoeai’dium looked normal. The heart and large 



SICKLE-CELL ANEMIA IN PREGNANCY 
Report of a Case With Autopsy 
Robert W. Noyes, M.D., San Francisco, Calif. 

(From the Department of Obstetrics, University of California, Hospital) 

S ICBXiE-CELL anemia is an uncommon hereditary blood dyserasia, found 
primarilj^ in Negroes and characterized by remissions and exacerbations, 
with exitus at an early age. Many girls with this disease die before puberty 
and, of those that reach maturity, many have genital hj^oplasia ; so that sickle- 
cell anemia and pregnancy are rarely associated. In 1940, Kobac and his 
associates’^ were able to collect onlj'- eleven eases from the literature when report- 
ing six additional cases from their ovti experience. In fifteen of these patients 
the maternal mortality was 33 per cent and, of 35 pregnancies, only 51 per cent 
Avere born living. Van der Sar^ has reported the ease of a 26-year-old Negro 
woman vdth typical sickle-cell anemia who Avas observed through tAvo preg- 
nancies, one of AAdiieh resulted in a living child. Recently, Spivaek^ has reported 
the ease of a 35-3’^ear-old multiparous Negro woman Avho was loiOAvn to have 
had sielde-eell anemia for man}^ years. Tliis patient Avas successfully guided 
through pregnancy and puerperium Avithout serious consequences, and a living 
child resulted. The rarity and seriousness of this condition AA^arrant reporting 
of the foUoAving ease : 

S. E., a 32-year-old multiparous Negro AAmman, entered San Francisco 
County Hospital for the first time Sept. 6, 1945, Avith the chief complaint of 
headache and swelling of the ankles. She had lived in Louisiana until one month 
preAdous to entrj’-, had never remembered being ill, though she had been told she 
had had malaria as a child. She had seen a doctor two months previouslj^, Avho 
had diagnosed pregnancy but had suggested no treatment. She could not re- 
member the date of her last menstrual period. One month before entry she 
began to notice dyspnea, palpitation, orthopnea, and a diy, hacldng cough. 
About the same time she noted SAvelling of her anldes, fingers, and eyelids. She 
had had fiA’^e shalring chills in the month before entry. One week before entry 
she noted the onset of headaches and dimness of vision, and had episodes of 
loAver abdominal pains and occasional vomiting. 

On entry the patient looked ill, and dyspnea Avas marked. Her temperature 
AAms 98.8° P., pulse 100, respirations 34, and blood pressure 170/100. Her face 
and extremities shoAved marked pitting edema, and she complained of headache 
and dimness of vision. She vomited AAmter given her, but was alert and coopera- 
tive. The eyegrounds shoAved moderate ‘‘silver Avire” changes and some arterio- 
venous nicking, but no arteriospasm, papilledema, hemoriliages, or exudates 
Avere noted. The lungs expanded equally and AA^ere clear to percussion and 
auscultation, save for harshness of the breath sounds. The heart did not seem 
enlarged, but there was a systolic thrill and murmur at the apex, and the heart 
sounds Avere labored. There Avas a reduplication of the mitral first sound, but 
no diastolic murmurs Avei’e bear'd, nor Avas the pulmonic sound unusual. The 
abdomen Avas moderately distended in the epigastrium, and the fundus rose 
to three fingerbreadtlis above the umbilicus. The fetus AA^as estimated to weigh 
1,000 Gm., and the fetal heart Avas audible. The liver did not seem to be en- 
larged or tender, but the spleen was palpable. There Avas no costovertebral angle 
tenderness. Reflexes Avere present, but not exaggerated. 

A small volume of ui’ine was obtained bj”" catheter and was dark broAvn in 
color, specific jrravity AA’^as 1.008, pH 6.0, albumin 4.5 Gm. per liter. Centrifuged 
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oi! pregnancy. Though we were aware of Ijoth the nnetnia and tlie .sickling in 
the present case, and despite llic fact that two slaff nieinher.s' of this Iiospital 
have written extensively on tliis subject/’ ' we were deceived by the clinical 
picture. Hypertensive toxemia is a frequently associated tinding which, as in 
this case, may cause still further confusion. 

Two unusual features of the cjise were the age anil moderate obesity of tlie 
])atient. The onl.y older previously reported case during pregnane}' was 35 yeai-s 
old,® and the majority of patients with sickle-cell anemia die before the age of 
30 years. U-sually these mothers arc thin and underdeveloped. Leg ulcers were 
absent, and the patient liad pain in her leg on only one occasion. The dyspnea, 
edema, cough, abdominal pains, and blood picture were characteristic. Tlie out- 
come, unfortunately, was also not unusual. 

In vitro studies demonstrate the characteristic change of the red corpuscle.s 
from normal to elongated sicklc-sluqied bodies when they arc subjected to 
lowered oxygen and increased carbon dioxide tensions.*' The pathogenesis of 
the disease is clearly depicted by Bauer.'* The iidierontly defective red cells ai*e 
discoid in the general circulation, but. when they are subjected to lowered o.xygen 
tension in the capillaries of organs udiere the circulation is slow (such as the 
liver, spleen, and Ijnnph nodes) the cells undergo sickling, and congestion results. 
Tlie first clinical finding is an increased tendencj' for tlirombosis with resulting 
infarction or embolism. Even if actual thrombosis docs not occur, the stagnation 
of the circulation causes ischemia, necro.si.s, and finally fibi'osis of the viscera. 
The stagnant corpuscles later disintegrate, causing anemia and jaundice. In the 
present case the history of previous good health, the large engorged spleen, and 
the lack of jaundice speak for acuity of the condition. The pathologic picture 
indicates that this patient was suffering from a generalized i.schemia due to 
conglutination of sickle cells in the capillaries. A\Bicn in the final stage the 
ischemic myocardium of the right ventricle could no longer overcome the 
resistance of the congested pulmonary circulation, the patient died of cardiac 
decompensation udth acute corpulmonale. 

Treatment in these cases has been unsatisfactory because a])parently the 
underlying cause cannot be altered. Transfusions seem indicated to combat 
anemia and arc recommended by Koback, Stein, and Daro^ but they seemed of 
little use in the present case. Probably a more gradual replacement of blood 
during pi-egnanc}' would be more effective, when possible, ns suggested by 
Spivaek.® Bauer® advises physiotherapeutic measures direeted at increasing 
the circulation through the capillaries. Page" lias suggested the use of in- 
travenous oxygen in markedly anoxic cases in hopes of retarding the sickling 
process, but this experiment has never been tried to his knowledge. Some cases 
seem to respond Avell to antianemic therapy Avith liver and iron Avhen the acute 
stage is over. These patients are especially susceptible to infection, and are 
prone to puerperal morbidity, so that asepsis and chemotherapy are important 
preventive and therapeutic agents. It is hoped that more satisfactory treatment 
will evolve on more Avidespread recognition of the disease. 

Conclusions 

Sickle-cell anemia is a rare but rather consistently fatal complication of 
pregnancy, the diagnosis of Avhich usually is not made. Obstetricians practicing 
among Negroes should be familiar Avith the clinical picture of the disease, and 
be prepared for increased tendency for thrombosis and liability to fatal sepsis. 
In order that the diagnosis may be made before the terminal stage, the blood 
of all Negro mothers, or at least those shoAving a tendency toAvard anemia, should 
be alloAved to stand in a sealed preparation for a fcAv hours and examined for 
•‘siclding.” 
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vessels were filled with a solid red fibrous clot. The liver was enlarged (2,030 
Gm.) ]jut appeared normal. The spleen was greatly enlarged (740 Gm.) and was 
dark red lirown on section. The kidneys were pale, but not unusual. The fetus 
was a female weighing 1,130 Gm. and measuring 40 cm. The placenta was 
normally implanted and appeared normal. 



Fig. 1. 


Microscopic sections showed markedly cojigested capillaries in all tissues, 
the masses of red corpuscles showing frequent sickle cells. The myocardium 
showed no degeneration, there was slight fibrosis of the alveoli in the lungs, 
nonnal Ivupffer cells were found in the liver, and there was moderate tubular 
degeneration in the Iddneys with albuminus exudate into the lumen. Thei’e were 
a veiy few small Malpighian corpuscles in the spleen, and the entire parenchj'-ma 
was eomposed of red blood cells which had aiiparently zmptured the sinusoids. 
The bone marrow shoAved marked proliferation of the eiythroblastic series and 
some hyperplasia of the myelocytes. No .sickling was noted in the fetal blood 
in the placenta, but the maternal sinusoids were densely congested with erythro- 
cytes and normocytes and many sickle cells. The pathologist reported death 
due to sickle-cell anemia Avith right-sided heart failure, jAleural effusion, and 
Auseeral congestion. A clinical diagnosis of pre-eclampsia AA’^as added, thougli 
the characteristic pathology Avas absent. 

Discussion 

Many cases of siclde-cell anemia are undoubtedly diagnosed as pneumonia,^* ^ 
and others as rheumatic fcA’-eri until the obseiwer becomes familiar AAuth the 
syndrome. Often a ease maj' be diseoA'ered only at autopsy.® Due to its rarity, 
sickle-cell anemia is seldom included in the differentia] diagnosis of anemia 



MULTIPLE PRIMARY CARCINOMAS 


Samuki, h. SiiXii.Kit. M.D.. F.A.C.S., and Louis M, SifA'KiisTKiN. ^1.1)., 

BimnKiiYN, N. V. 

(From (}« J)i luirlmrnl of diim cnJofiii, l.'uiti/ JlnspitaJ) 


I NCRBASINOLY frcquonl roporfs of imilliplr; priiiiaiy carcinomas arc ap- 
pcarin;^ in Ihc literal urc. Tin; incidence of this formerly infre(pienf occur- 
rence has also inereas(;d from OJl per cent to :i.T per cent (Warren and Oates') 
to 6.8 iier cent (Wan-en and ICiirenreieh') of all eni'cinomas, both in surpeal 
and antop.sy material. An awarenc.ss that tlic current incidence figures arc more 
than a mathematical chance, and that physicians sliould (‘rificallj' .survey their 
primary carcinoma cases in jieriodic checkups for evidences of another and 
anatomically different carcinoma has become im])oriant. 

Multiple ])rimary carcinomas, statistically more common in males than in 
females, occur in an avei'age age of ofi years. Tlie average interv.'d hetween 
successive tumors, as near as it can be determiiusl, is about three ycai-s. The 
sites of multiple iirimary carcinomas in tiie different organs .show no definite 
pattern, for as many combinations occur as there are organs. Slaughter^ cite-s 
15 cases in comliination of the .stomach and uterus out of 120 cases in which 
the genitourinaiy .sy.slcm and tiie gastrointestinal tract were involved. 

It is this latter combination into which the following case I’cjiorl falls, 
and the case is of interest because of a four-and-one-half-year interval between 
carcinomas, and because of an ap])arenl cure of both malignancies in an elderly 
woman. 

Mrs. J. P., now 65 years old, white, Jewi.sh, was admitted to the Kings 
County Hospital on Oct. 30, 1941, at the age of 61 years, Anth a history of 
gastric complaints over a long period of time. These included persistent vom- 
iting, loss of weight, and an aversion to meat. An abstract of her record from 
the Kings County Hospital showed that a gastric resection was perfoiTiied on 
Nov. 18, 1941, at which time the pathologic report of the surgical specimen 
revealed an adenocarcinoma of the stomach with ulceration. The additional 
discharge diagno.sis also included bronchiectasis, ])osl infect ional, instrumenta- 
tion wound of duodenum, and arteriosclerotic heart disease. 

A postopei’ative gastrointestinal series on Dec. 11, 1941, revealed evidence 
of a Avell-functioning gastroenterostomy and a small para-esophageal herniation 
of the cardiac end of the stomach. The patient was discharged on Dec. 14, 1941- 
There were no clinical sjTiiptoms fi-om the gastrointestinal tract since that time. 

Her next hospital admission w.as to the Unity Hospital, Brooklyn, New 
York, on Api’il 20, 1945, with chief complaints of pain in the lower back region 
of two weeks’ duration, vaginal bleeding of one week’s diu-ation, and pruritus 
of the external genitals for the past fifteen years. The pa.st history included 
gastrectomy in 1941 as noted above, asthma and hay fever of three years’ dura- 
tion, lifelong chronic bronchitis, three attacks of lolmr pneumonia, hypotension, 
and a lipoma of the leg surgically removed in 1925. 

Obstetrically, Mrs. J. P. had two miscarriages, then four normal children ; 
all are at present living and well. Her menopause occurred at the age of 3S 

"^011 X'S 

On examination, a 65-year-old, well-developed, well -nourished wliite woman 
was. seen Iving comfortably in bed, complaining of “gas” pains. Her head and 
eyes were normal, and ears nose, and throat were negative. Neck— traeliea m 
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TT- .5 TTio-v. nower The diffuse gTowtii of cells that are unequal in size and 
^ma^ed^inapfasia knd variation in staining qualities can be more plainly seen. (X 
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midliiie, thyroid not, enlarged, no palpable glands. Chest — no tumors or masses 
in breasts; lungs were symmetrical, sbght basal rales. Heart — sounds of 
good qualit 3 ' and there irere no murmurs audible. Blood pressure was 100/60. 
Abdomen — right upper reetus sear was 'well healed; soft, palpable mass two 
iingers above sjmphysis, no palpable inguinal lymphadenopathjL Extremities 
negative. Vaginal — multiparous introitiis,- sanguineous discharge from external 
os of cervix. Cervix normal to palpation^ freelj’- movable Avith no parametrial 
fixations. Uterus freely movable, size of six' weelcs^ gravidity. Adnexae were 



Fig. 1. — Shows extensive growth involving the cervix and fundus of the uterus. This tumor 
invades the thickness of the wall in various areas. ■ 


negative. An impression diagnosis of adenocarcinoma of the uterus was made 
and, in view of the patient’s phj’-sical condition and past historj^, a curettage 
with insertion of radium was advised. Tliis was performed under sodium pento- 
thal anesthesia on April 21, 1945. A considerable amount of tissue resembling 
placenta was removed, and 50 mg. of I’adium Avas then inserted in a lead-en- 
closed capsule and left in the uterus for 4,800 millicurie hours ; the Amgina was 
packed Arith petrolatum gauze and a retention eatlieter placed in the urethral 
orifice. 



MESENTERIC LYMPHANGIOMA WITH INTESTINAL OBSTRUCTION 
COMPLICATING UTERINE CARCINOMA AND FIBROMYOMA 


Edwaiji) (i. Wati^us, M.J)., (.'rrv, X. .1. 

( h thr yUtriHirrt Uitfixn Mntf-ntil ij i 


C YSTS ot! tho nioscntcry nvo. riU'(; siu‘"i«*nl add vn-y ini'rcf|in*nt jmloi).sy find- 
Siiu;o llie first r('i)()rtcd casr hy liciutvieiii iti laOT, wlio found a small 
cy^l. of this ly]K'. at auloj)sy, lliorc hav<> hct-n spoiadic rcjiiorts in tin; lilcratmc; 
conccrninj' their naUii'e and their frequeney. Dowd's frequently noted paper 
appeared in .1900, and for the fii-st lime the hydatid an<l nialiiiniant forms of 
mesonterie eysts and tumors were sejiaral(?d from the larim!!’ firoup of tiimoi'S 
whieh Dowd helieved to he emhryonie iu oi-ifrin. Dowd's extensive study of 
various t.yj)es of meseiiterie eysts stimulated inten-st in the subject. In .1027, 
Swartley, in rei)ortinf‘’ two eases of his own, jiave an exeellenl review of the suh- 
jcet to that dale with eomments on diagnosis, treatment, eoinjilieatiojis, and 
bihlio^raphie refereneos. O'lu? most <‘Xt<msive bibliography is to be found ap- 
pended to the artiehi in 1032 by Warfield, in whieh he broufrhl the subject of 


mcseuterie. cysts up to date by revimviu^: data on 120 case r(*porls in the litei’- 
aturc since 1020. I'j) to 1000, there had Ix'en Idb ])ublished eases, and since 
1920, 120. Warfield believed that .a fair estimate of the number reported in 
the literature to dale would be between 400 and uOO. Wat.son and l^IeCarfhy, 


reporliii”: on l.OaO tumors of the blood and lymph vessels occurring between 
1931 and 1939 at the l\rcmorial Hospital, recorded mdy 41 lym])hangioinns. None 
were intra-abdominal, but were located maiidy on the iiead. neck, and extremities, 
with 4 per cent on the triudc. At, the Mayo Clinic. Cueiaisey collected la eases 
of true omental c.vsts between 1907 and 1938. 'Iwo otlier eases were added to 


their clinic number in 1941 by Cray and Shai’jio. The presentation of the 
latter two cases were accompanied by the comment that, although rare pathologic 
specimens, they Avere representative of a large gj'ou]) which demanded cx- 
plorator laparotomy as the only po.ssible method for making a definite diagnosis. 
Peterson reported five mesenteric and one omental cyst in 1932, all operated 


upon without mortality. 

From the literature, the sui-gieal pathology, and the postmortem studies 
on cases reported to date, it is pos.sible to draw a fairly accurate picture of 1he.se 


mesenteric tumors as they are now regarded. 

Lymphatic mesenteric tumors are unquestionably the rarest tumors of ihc 
abdoinen. Of the true mesenteric tumors, the cystic are four times more fre- 
quently encountered than the .solid giwvths. Opinion as to their origin is still 
divided, biit the common concept is that they arise from embryonic remnants 
and sequestrated tissues in the me.sentery. In the develo])ment of the lymphatic 
system, it is a prevailing opinion that the lymph spaces are formed in situ by 
the fusion of mesenchymal spaces, and these are transformed into endothelial- 
lined spaces b.v the action of young mesenchymal cells. At first discrete, they 
later fuse into continuous channels. Prom lymphatic nests of such mesenchymal 
cells still retaining their embryonal character and capability for growth originate 
lymphatic tumors of various sizes characterized by endothelial-lined cavities 
containing fluid of lymphlike nature. Such tumors are usually congenital in 
orio-in yet they rarely appear until later life. Their location varies widely, 
foi”they may be found in any site where lymphatic tissue predominates, most 
commonly tlie lips, tongue, cheek, and pharynx. They are seen somewhat more 
frequently in females, at all ages, and various sizes. Peculiarly enough, tliej 
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The pathologic report of the uterine eurettings read as follows: “There is 
a marked amount of blood and necrotic tissue, but here and there are islands of 
atypical darkly stained cells with hyperehromatic nuclei wliich do not attempt 
to take any definite fomation. The neoplastic cells themselves are very scanty 
in the specimen. Diagnosis — anaplastic carcinoma of the uteius (grade III — 
E.S.).” 

Follonfing removal of the radium, the patient bled considerably. Trans- 
fusions were given and, on April 27, 1945, a panhystereetomy was performed. 

The uterus (Pig. 1) measured 10 by 5 cm. The extenial surface was 
roughened and irregular. The eeiwix was attached, and showed that the 
vaginal portion was glistening white color. The camty of the tumor was mark- 
edly iieerotic and dull gray in color, and was friable. Tubes and ovaries showed 
nothing of note. Diagnosis— anaplastic carcinoma of the uterus. 

Pig. 2 shows a low power magnification in whicli the staining qualities of 
the cells are varied and are growing diffusely. 

Pig. 3 shows more plainly the diffuse grondh of cells, unequal in size and 
shape, vuth marked anaplasia. 

The patient made an uneventful recoveiy and was discharged on Ma}’- 18, 
1945. At the present wilting (January, 1946) there is a rvell-healed midline 
sear, no loss of weight, no Ijinphadenopathy, and no parametrial involvement 
on vaginal examination. 

Summary 

• 

1. A case of multiple primaiy carcinomas is presented, one an adenocar- 
cinoma of the stomach, and the other an anaplastic carcinoma of the uterus 
(grade III). This occurred in an elderly female during a four-and-one-half- 
}’'ear period with apparent cure through surgery. 

2. It is emphasized that the immunity theory for primaiy carcinomas is 
to be disregarded. On the other hand, ive are to be more conscious of the ap- 
pearance of new primary carcinomas in patients wlio have already been sus- 
ceptible to one. 
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A.MI'.KTCAX .lOUKNAh 01’ OIJSTKTIOCH AKO CVXKCOl.Ofiy 


The diagnosis made was iirohablo adonocareinoma in a fibroid uterus, or 
possibly a sloughing fibroid. She was immediately j-eferred to the ho.spital for 
diagnostic studies, endometrial biojrsy, and sulfonamide therai)y. 

Pr CO]) era live, P(xid]i . — Admission blood eount showed h(.*moglobin, 84 per 
cent; 4.41 million red j)lood cells; 17,200 while blood cells, 03 per eont mature 
polymorphonucloar.s, 8 ]ier cent band, 24 jun- cent small mononuclear.s. The 
urine was eoncentralod, 1.022 .s|)ee.ific, gravity, 1 plus albumin with a few red 
blood cells and white blood cells ])cr high ])ower field. Hlood sugar .showed 115 
mg./lOO c.c. ; nonprotein niti-ogen, 30 mg; chlorides. 410, 3'he blood tn’o wa.s 
“0 Rh positive,” Suitable donors were obtained. 

From a diagno.stic curettage Sept. 8. 1044, under intravenous sodium ponto- 
thal, the pathologic report was adenocarcinoma of Ihr uterus. 

Her clinical condition imin-ovcd on Se)>t<‘mbcr 0 and 10. but obstructive 
symptoms api>oared on Soptemlier 11, when pathologic report of adenocaroinoma 
of the fundus was received. The ]U-coperative diairnosis was (1 ) fibromyomalou.s 
uterus with adenocarcinoma of the fundus, and f2) jiarlial intestinal obstruc- 
tion, probably from loo]) of bowel adherent in the cul-de-sac or pelvis to the 
uterus. 


Operative Findinrj.'x . — Operation Avas jierformed Sejit. 11, 1044, under spinal 
ane.sthcsia, using 150 mg. of novocain. The abdomen wjis considerably dis- 
tended. After induction of anesthc.sia, an abdominal nmss was palpable in the 
umbilical region. Since adenocarcinoma of the fibroid uterus had boon definitely 
diagnosed, a lower right luiramodian incision wa.s made. Wlien the abdomen 
AA'as opened, a large in-cgularly nodular mass wa.s found in the mesentery of 
the small intc.stine. Careful inspection showed it to be a cystic and nodular 
intramescnteric tumor, the size of a very large graiicfruit. A length of flat- 
tened small intc.stine was lightly draped in a ribbonlike manner over the mass 
and not separable from it. A 'number of glands were palpalde in the mesentery, 
but it could not be determined whether thc.se were nco})lastic or inflammatory. 
The liA'cr was found to be normal. The nalui'e of the tumor wa.s not under- 
stood at this time. Palpation of the pelvis disclosed the large uterus noted 
clinically, Avith good-sized fibroid tumors throughout. There aams no indica- 
tion of cancerous exten.sion into the adnexa or broad ligaments. 

In as much as mechanical occlusion of the small intestine Avas CAudenced by 
hypertrophy’ and distention of the small boAA-ol aboA-c the mesenteric tumor, and 
since it AAms belicAmd at the time that this lesion repre.sented one entirely distinct 
from the cancer and fibroids in the pelvis, a radical procedure Avas decided 


upon. 

Operative Procedure. — The entire me.senteric mass AA'as removed in toto, 
including about 18 inches of the OAmrlying small intestine. The mesentery A\'as re- 
sected to its base Avithout encountering marked bleeding. The boAvcl ends aa’CI’C 
closed and inverted, a side-to-sidc isoperistaltic intestinal anastomosis performed; 
and the mesenteric defect repaired Avith fine chromic sutures. A complete oper- 


ative change of gloves, goAvns, and instruments Avas then made, and a radical pan- 
hysterectomy proceeded Avith. Except "^or some bleeding from the right hjT) 0 - 
gastric artel’ 3 ^ there AA^ere no operatiAm complications. About 5 Gm. of sulfa- 
nilamide i^oAVcler Avas lightly scattered near the anastomosis site and in the pelvis 
prior to vaginal stump peritonealization, and the abdomen then closed Avithout 
drainage. During the operation, 500 c.c. of blood AA’as transfused, and subse- 
quently 3,000 c.c. of intravenous glucose and amino acids. Pulse at the 
termination of the operation Avas 80 and her general condition considered 
good. Except for moderate distention lasting four days, she made a sur- 

fficaliy uneventful convalescence. „ 

^ Examinations Nov. 6, 1944, April 11, 1945, Sept. 27, 1945, and July 9, 1946, 
shOAved the abdomen to be soundly healed, the vaginal vault high, and no local 
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are not common in the abdomen, in spite of the extensive lymphatic system found 
tlierein. The more common of tliese alidominal rarities are lympliocysts of the 
omentum or mesentery, and these are either uni- or multilocular. Here the ele- 
ment of lymphangiectasis is less noted because of the tremendous accumula- 
tion of chylous fluid in a few cavities. They are seen most often in women 
between 30 and 50 years of age. On the other hand, the solid mesenteric 
lymphangioma, by scrutiny of the available data on reported lymphatic tumors, 
is an extremely rare type of a rare group. It is an aggregation of small 
ljunphatic cysts and sinuses with fatty compact areas and associated edema, 
liemorrhage, and necrosis. In Warfleld’s study, one-half of the cases of 
mesenteric cysts were found in the small bowel, 14 of the 129 were reported in 
the mesentery of the .iejunum, and most of these were of the single cyst type. 
Rarely were they noted to be solid or semi-solid structui’es, and only 30 were 
classified pathologically as lymphatic in type. 

Complications 

The most common complication noted is intestinal olistruction, occurring 
in one-third of the re])orted eases, and causing a 50 per cent mortality. Perito- 
nitis following obstruction is frequent. Torsion, fatal hemorrhage into the cyst, 
and rupture of the cy.st into the pei-itoneum, arc threatening complications. 

The treatment of thc.se tumors is surgical. j\Iany arc .so small as to warrant 
no interference. The simple cy.sts are often enucleated without too much diffi- 
culty, but sometimes it is not possible to remove them without fatal injury to the 
bowel or its lilood supply. Simple enucleation, when possible, carries the low- 
e.st mortality of all forms of surgical interference. In AVarfield’s collected .sei'ios 
of 129 eases, enucleation with intestinal resection was performed in 22, with a 
mortality of over 27 pei- cent. Excejit for complications, the .symptoms requir- 
ing surgical interference arc largely due to the size of the growtJi, the inter- 
ference with the passage of chyle, tlie mechanical Imrden of the tumor it. self, 
or interference with the digestive organs by displacement and comprc.ssion. 

Case Report 

The patient was a female, 49 years of age, 5 feet 1 inch tall, weigliing 101 
pound.s, with no past medical oi* .sui’gical lii.stoiw of imjmrtance. She liad two 
deliveries twenty-two and twenty yeai-s ])reviou.sly, tlie fiist instrumental, and 
at which she was “torn.” 

Present Iltncss . — For a year she had been under treatment l)y lier family 
physician for a secondary anemia of obscure origin. i\ren.slruation was regulaj- 
until it stopped completely five months previously. Beginning Sept. 2. 1944, 
she bled heavily for five days, with accompanying abdominal cramps, ga.s jiains, 
and flatulence. She was seen Sejit., 7, 1944, with acute ver\' .severe lower ab- 
dowinal pain, some nau.sea, and fever. She was referred for examination by 
Dr. S. Bon Asher, who diagno.sed an acute abdominal condition. 

Except for a. mild hyjiertension and cardiac enlargement, there were no 
findings of importance othei' than abdominal and vaginal. The temperature 
was 101° F.. pulse 9S. The abdomen was distended, fiafulent, and “potty” 
fat. Extreme generalized abdominal tendei-nc.ss was noted, e.specially in the 
right lower abdomen. Attempt.s at abdominal i)alpation were actively resisted. 
Vaginal examination revealed a very lax inti-oitus with a eystocele, rectocelo, 
and lacerated perineum. The uterus was large and nodular, with areas of 
.softening between numerous fibroid tiimoi-s. There Avas blood in the vagina, and 
uterine sound measurement revealed a cavity four and one-half inches deej). 
The adnexa were not ])alpable. 



AMKHIOAX .TOlJKN'Ah OK OHSTirnUC.S AND riYN'KtjOI.OOV 


4 82 


tlian 3S cm. loioj;. The wall of the intCKfinc is iiriiformly Ihirk, lias a pah; serosa 
and a smoolh mucosa. The tumor eoutains iutimmu-ahlc cystic. ])joj(;cliou.s witli 
clear yellowi.sh ti-aTi.shuiCUcy. Olhm- porliou.s sire solifl, hard, and hemorrhagic. 
Cross .section sliows a large uumher of cysfic cavities from whieh milky lymph- 
like fluid is dischai’ged. The iuterveuiug stroma eonlaius fatty yellowish tissue, 
quite hard, with iri’cgiilar areas of hemorrhage .scattered throughout. ^licro- 
.scopie examination shows a w<*ll-f<»rm*fd intestinal mucosa with the w.all 
edematous and the .sei-osa covered by a thin layer- of tibrinons material r-ich in 
polymorphonuclear leucocytes, lied lilood c<‘lls wer-c also seen tiu-oughouf the 



Fig. 2. — Uterus with multiple llbrom.vonia.s .'itul funcUil adenocarcinoma. 


wall. Serial sections made throughout the mesenteric mass showed large cy.stic 
cavities lined by endothelial cells. The stroma showed areas of extensive 
necrosis with marked hemorrhages and edema and infiltration with plasma cells, 
lymphocytes and polymorphonuelears. The solid portion consisted mostly of 
polygonal fatty .spaces, with marked hemorrhages and edema and necrosis, 
throughout. 

Pathological Diagnosis . — Early adenocarcinoma of the fundus. IMultiple 
fibromyoma uteri with uterine sclero.sis. Lymphangioma of mesenterv. 

Summary 

Another case of solid mesenteric lymphangioma cystica is added to the 
literature. In this instance the tumor caused intestinal obstruction and re- 
quired intestinal resection. 
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evidence of anj^ of the pre-existing lesions. Her general condition was good, with 
normal bowel function, and with no untoward symptoms. 

Pathologio Report . — The specimens were examined by Dr. Nicholas M. 
Alter, and the following reports submitted : 

There were two specimens: (1) a totally resected uterus with attached 
appendanges. , Uterus weighed 340 grams, was irregularly enlarged ; the serosa 
was covered vuth adhesions and contained innumerable nodules measuring from 
1 to 8 cm. in diameter. The uterine cavity was distended and contained a small 
hemorrhagic growth projecting from the fundus, witli its base extending into 
the myometrium. The growth measured 2 cm. in diameter. The Fallopian 
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Pis'. 1. — Larg-e mesenteric lymphangioma iveighing over GOO grams, with partial occlusion 

of the overlying ileum. 


tubes were 7 cm. in length with patent fimbriated ends. The ovaries were 
shiTinken and hard, approximately 414 ^14 by 2 cm., and contained small 

cysts. J\Iiei’oscopically, the uterine wall showed endometrium replaced by highly 
differentiated glandular growth. Glands were closely packed with anaplastic cells 
containing numerous mitotic figures. The glandular tissue extensivelj^ invaded 
the base, but not the uterine wall. The ovaries showed no ovogenesis, follicles 
wei'e hyalinized, and there were some granulosa cells within the cyst wall. No- 
where in the ovaries or tubes wei’c tliere evidences of growth noted in the 
uterus. Microscopically, the tulies were normal. (2) The second specimen was 
a large mesenteric mass including an overlying loop of small intestine. The 
mesenteric mass weighed about 800 grams and the loop of jejunum was more 



CHORIONEPITHELIOMA IN AN IS-YEAR-OLD PEIMIGRAVIDA 


].jt. Comdh. .Iohk R. Duiujuug, I^Ikdical Coim'*, U8XR, Ciiicago, III, 

(From the Fuflct Sound Naval Hospital) 

A LTITOUGIT chorioncpiliioliomas arc a rarity, this case is unusual also bc- 

cause ot‘ a number of ambiguous factors, ^'bc age of IS years is extremely 
young for this type of malignant; tumor, although there has been a case repoifed 
in a 14-year-olcl girl. It is a Avell-cstahlishcd fact that chorionepithclioma occiu’s 
well over 80 ]mr cent in mult i]mras. 

Typical of this tumor are the marked hemoi-rhagcs so well reported in text- 
books and the litcratiu’c, and this, case well exemplitios this fact h.v the enormous 
amount of transfused blood given the i)alient. Slightly in cxee.ss of 14,500 c.c. 
of blood was transfused, or a total of 29 ])ints. 

A fever of uncertain origin oermrred i\ine distinct times and, on each occa- 
sion, this folloAved a marked hemorrhage; this temperature varied between 104° 
and 105° F. It lasted from two to five day.s, either treated or untreated, and 
penicillin and sulfadiazine apparently made little difference in regard to the 
course of the fever. Every asset was utilized to make a diagnosis of this fever, 
and we finally decided it was due to necrosis of the tumor itself. 

Previous to radical operation, four Aschheim-Zondek tests were made; the 
fii’st, one month prior, which was reported strongly positive; the second, three 
weeks prior, reported weakly positive; and the final two, run simultaneously 
by different observers, which were reported negative. It is believed that the 
negative Friedman tests were due to thrombosis of llie maternal vessels which 
prevented the escape of the tropholfiast into the maternal blood stream. Six 
weeks and three months following surgery the Friedman tests were reported 
negative, indicating that perhaps a permanent cure had been achieved. 

Two diagnostic curettages were perfonned, and neither one of them was 
of any value toward making the diagnosis, due to the tumor being imbedded in 
the myometi’ium, leaving the endometrial surface glistening and smooth. 

The case report, in brief, follows : 

Mrs. G. J. C., an 18-year-old primigravida, was seen in the Puget Sound 
Naval Hospital for the first time on Sept. 14, 1945; she appeared in the Out- 
Patient Department and was too Aveak to even stand erect. The following per- 
tinent history was obtained from contacting her personal private physician. 

She was married in November, 1944, and the last menstraal period was 
reported as November 25, 1944. On February 20, 1945, she was admitted into 
a pi’ivate hospital, where a diagnosis of threatened abortion Avas made and she 
was sent home. On April 1, 1945, she AAms readmitted to this prh’ate hospital 
Avhere she passed grape-like clusters, Avhich Avere identified as hydatidiform 
mole; a curettement Avas performed, and the pathologist reported no eAudence of 
malignancy in the mole. At this time she received the firet of many blood trans- 
fusions. 

For two months subsequent to the passage of the mole, she behaved normally 
and had normal menses in June and July, but in late August, 1945, she began 
to bleed copiously vaginally, and she Avas hospitalized for the third time. On 
entrance, a hemoglobin of 30 per cent and a red blood count of 1,870,000 cells 
Avere reported, and nothing spectacular felt on pelvic examination., .She aa'OS 
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PifiT. 3. — High power ilepicUng tlie diirkly .<5tiiinc(1 .‘-•ynr.vtiol cell^ witii e.xrollfnt illu.'^tralions of 
mlto.scs nnil ainitosc.*!. L,anglian.« cell.s and lympliocytic Inliltration are plontiful. (X200.) 


On entrance, the pertinent findings were meager; the uterus was soft and 
the size of a six weeks’ jjregnancy; the })atient. was ])rofonndly weak with a 
hemoglobin of 50 per cent and a red cell count of 3,000,000. In view of the 
history, a Friedman test wa.s started immediately. ’Phe chest was x-rayed for 
metastases and found negative; both bleeding and coagulation times were normal, 
and tlie protln’ombin time was also within normal limits; the jjiasma i)roteins 
were normal, and likewise the albumin-globulin ratio. While awaiting the Fried- 
man test, she was thoroughly examined from a medical standpoint with entirely 
negative results. She then had a copious hemorrhage estimated at 1,500 c.c. 
This was replaced. The rabbit test Avas found to be weakly positive. Because 
of her age and the conflicting tests, a diagiiostie curettage was jjej-formed and 
about 0.5 Gm. of tissue found. The pathologic rei)ort was placental tissue AAuth 
no evidence of malignancy. We thought at this time she had become reim- 
pregnated, but considered a cliorionepithclioma sei-iously. After another week oi 
hospitalization the pelvic examination was negative, and, as she had no vaginal 
bleeding, she was discharged' with the advice to rest and report in another ten 
days for a repeat Friedman test. 

A few days after leaving the hospital she had another vaginal hemorrhage; 
she Avas rehospitalized and tAvo separate Friedman tests A\'ere started by tAVO 
separately acting pathologists. One Friedman test Avas run Avith blood serum 
and the other Avith urine. Her blood IcA’el Avas brought to normal Avhile aAvaitmg 
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1. — Low power revealing the invasive trophoblastic tissue in the myometrium. (X35.) 



-Medium high power showing round cell infiltration and syncytial island masses of 
sharply stained dark nuclei. (XlOO.) 



CEREBROVASCUL/LR COMPLICATIONS OF PREGNANCY 


WiLLTAji C. EiA.Kit, M.D., Tulsa, Okla. 

fFroni the Department of Ohstcirxca and Gynccolopy Soulhieexirrn Malieal GoUepe, 

Dallas, Texas) 

T he cevchrovascular coinplications of ])re 5 ?njmcy fle.survc attention for the 
following reasons; (X) gross ])rain hemorrhage is found in 15 to 20 per 
cent of autopsies on eelami)iic patients, wliieli is in contrast with the infre- 
quency of clinical diagnosis; (2) appreciable brain liemorrhagc imposes a mor- 
tality rate in excess of aO per cent, and ranks as the second most common cause 
of deatli in eclampsia; (3) areas of softening or encophaloinalaeia are relatively 
frequent, may 3 )roducc death in the absence of hemorrhage, and are commonly 
unrecognized; (4) finally, there i.s evidence to indicate that ])atients with suf- 
ficient va.scular damage to jn-oduec fatal hemorrhage or .softening .should not 
always be diagnosed as “eclampsia,” even in tlie ])resonce of liypcrtension. albu- 
minuria, edema, and convulsions. Those points arc illustrated in the following 
three reports. 

Cask 1. — j\rrs. C. G., Hospital No. W2G32,0, a 3C-yoar-old ,gr, ‘U'ida i.x, para 
vi, entered the hospital in labor. She had received no prenatal care. She had 
“fits” with her first pregnancy, but there was no history of hyj)ertcn.sion or 
renal disease. The blood pressure was 195/92 oii admission, and there was 
moderate anldc cdcnia. A voided urinary spccimcit contained a trace of albu- 
min, a fcAv red blood cells, and no casts. Her temperature was 99.4° F. The 
obstetric course in the hospital rvas characterized ]>y uterine inertia. In the 
ensuing twenty-one hours, the patient received intravenously 2,000 c.c. of 5 per 
cent dextrose in "water and sedation with morj)hinc and scopolamine. Tjatcr in 
the day, urine obtained by catheterization contained a trace of albumin and was 
loaded with hemolyzed red blood cells, but no casts. The blood pressure re- 
mained elevated but at a lower level than the reading on admission. Twenty- 
one hours after admission the temperature rose to 102° F. and, therefore, the 
patient was given 1,000 c.c. of 5 per cent dextrose in water by hypodcrmoclysis. 
Three hours later the temperature -was 104.4° F. Pulmonary edema developed 
and rapid digitalization was instituted. Two hours thereafter, the ]naticnt be- 
came comatose, the temperature was 107° F. and subsequently rose to 110° F- 
The patient became markedly cyanotic and dyspneic and expired undelivered, 
thirty-one hours and twenty minutes after admission. 

Postmortem examination revealed generalized slight arteriosclerosis, medial 
necrosis of the thoracic aoita, perivascular hemorrhage throughout the brain,' 
and an area two centimeters in diameter of encephalomalacia in the hypo- 
thalamus. 

Case 2. — Mrs. B. J., Hospital No. W27509, a 20-year-old primigraMda, 
entered the hospital in labor. She had received no prenatal care. There was 
no history of hypertensive or renal disease. On admission, the blood pressure 
was 220/156, and there was marked edema of the legs and ankles. Repeated 
urinalyses of specimens obtained by catheterization revealed lai’ge amounts of 
albumin, occasional red blood cells, and granular casts. Blood chemistiy de- 
termination the day of delivery showed slight elevation (5.6) of uric acid levels, 
normal ereatinin, and reduced. serum albumin levels (3.2), with reversed albu- 
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the results of the biologic tests. Both Avere reported negath^e, A cnretteinent 
reA’-ealed only a small fibrin blood clot. She Avas then subjected to a major opera- 
tion. 

NotAvithstanding her age, tAvo uegatiAm diagnostic curettements, and tAvo 
negatwe Friedman tests, Ave felt rather positive of the diagnosis of chorionepi- 
thelioma. After appropriate transfusions, an abdominal hysterectomy AA^as per- 
formed. Tills AA^as done AAathout incident, and there aa'bs no eAudenee of metastases 
anyAvhere in the pehde or abdominal cavity. She made an uneventful recovery 
and Avas discharged on the fourteenth postoperative day. Six Aveeks folloAving 
surgery a pelvic examination Avas negative, the chest plate negative, the blood 
count normal, and the Friedman test reported negative. Three months post- 
operatively another Friedman test Avas negathm, and the patient Avas apparently 
AAnll on the road toAvard permanent recovery; but she Avas advised to have 
biologic tests from time to time in the future. 

The pathologic report Avas as foiloAA's : 

The lAosterior and superior aspects of the A'ault of the uterus contained a 
coarsely granular, dark red mass AA'hieh measured 5.5 cm, in diameter. Cut 
surface of this mass revealed the myometrium, AA^iich measured 1.8 cm. thick, 
to be invaded by semi-firm, dark red tissue for varying distances up to 1.6 cm. 
The tumor mass seemed confined to the mjmmetrium, as the endometrium Avas 
pinkish red, smooth, thin, and glistening. Microscopic examination revealed the 
mass to consist of edematous connective tissue Avhich Avas infiltrated Avith round 
cells, trophoblasts, and red cells Avhich formed island cords. Tlie myometrium 
AA^as edematous, and the cells hypertrophied, and the intermuscular tissue in- 
filtrated by trophoblasts. Both syncytial and Langhans cells Avere readily identi- 
fied AA’ith the former, shoAAnng numerous mitoses and amitoses in the darkly 
stained nuclei. Diagnosis: chorionepithelioma Avith progestational hypertrophy 
of the uterus. 

Conclusions 

The Friedman test is valuable but not conclusive in the diagnosis of chorion- 
epithelioma. The diagnosis must still be based on the clinical history and 
findings on physical examination. It is recommended that Friedman tests al- 
Avays be run and preferably quantitatiA’e tests after every case of hydatidiform 
mole, but to remember ahvays that a chorionepithelioma might still be present 
Avith a negative test. 

False Friedman tests in this case AAnre not due to tire rabbits AA'hieh AAnre 
carefully cheeked and not due to the individual performing the actual test, but 
more likely due to the blockage of the escape of the trophoblast into the maternal 
blood stream. 

Curettement can be useless in the diagnosis, as proved bj^ this case and also 
by tAAm other cases reported in the literature; these negative diagnostic curettages 
AArn’e all due to the tumor being interstitial and not encroaching on the endome- 
trium. 

Fever and rigors folloAving hemorrhage in the presence of a chorionepi- 
thelioma are most likely due to necrosis of the tumor and are unaided by peni- 
cillin and chemotherapy. 

1341 Catalpa Avenue 



490 


AMKKULVK .lOUIJXAIi OK OnSTCTlUCH AXI) (J VXI'.fXM.OfiV 


she was ti’onlcd i'oi‘ “stroke” and high blood pressure. On adini.ssion llie blood 
in’cssurc was 24G/^^(). The I’cnexos were hyi)ern(‘.tiv(; but efjual, the riglit eye 
looked down and outward. There was no edema. I’ldne obtained by eathetcriza- 
iion contained large iunounts of albumin and oeeasional rod blood cells. Tiie 
spinal fluid Avas clear with a pre.ssure of 220 mm. of wat(‘r and contained 100 
mg. pel* cent of ])rolein. Subsequent examinatioji sliowed progressive ri.se in 
pressure with a])iK!arane,e of gro.ss blood. The reflexes gradually di.sappcarcd, 
the temperaUire rose terminally to 109° F., and the patient, expired twcnty-ciglit 
hours after admission. 

Postmortem examination revealed generalized arteriosclerosis, nephrosclero- 
sis, and cardiac. hy]M!rli-oi)hy. Tiiere was an area of isteent hemorrhage in (he 
midbrain ;)nst above the lions, at the region of the cerchral peduncles and eorponi 
qnadrigemia. The hemorrhagic area was 8 cm. in <liameter with surrounding 
cncephalomalacia of indefinite extent. It shoidd la* noted that this patient, 
whose findings and cour.se so closely resembled those of the other two. was not 
pregnant.. 

Comment 

Accidents of such gravity demand a consideration of the factors iin'olvcd 
in their production. With ve.ssel disrujition .sufficient to jiroduce gro.ss hemor- 
I’hage, one would logically exiiect torfind a pre-existing lesion of the ve.ssel Avail. 
Since normal vessels can Avithstand unbe.lie\’ably high ])re.s.sure over a long period 
of time, something more than pre.ssuro itself is neee.s.sary. as Dieckmanid has 
pointed out. Types of pre-existing organic lesions include the chronic A-ascu- 
lar changes of e.ssontial hypertension, the A'a.scidar lesions of syphilis, or con- 
genital aneurysm." It is at once apparent that 1he.se are not the lesions com- 
monly associated Avith the so-called “true, toxemias of ])regnaney,” preeclampsia 
and eclamp.sia, in Avhich roversihle A'asospasm is generally the ])rcdominant or 
only vascular lesion. Nor are these chronic vascular changes in any Avay pe- 
culiar to pregnancy, as illustrated by the third ease repoil. 

I-IoAvever, the second ])atient do.scribed ])rcscnted none of tlie above vascu- 
lar lesions. Some other explanation of the fetal hemorvliage must ho .sought. 
Spasm of a cerebral end artery may ])roduce distal softening or eneephalo- 
malacia, in a manner similar to the production of an infarct elscAvherc. Distal 
to the point of spasm, the ve.ssel itself may undergo softening Avith subsequent 
disruption and hemorrhage. This concept that temjjorary A'asospasm may of 
itself produce permanent vascular damage takes us into the twilight zone bc- 
tAveen the reversible spastic A'ascular lesion of “true toxemia” and the irre- 
A'ersible sclerotic lesion of hypertensiA'o A’ascular disease. 

At any rate, three facts pertaining to cncephalomalacia are AA'orthy of note : 

First, cncephalomalacia of sufficient extent or location ma,A' produce fa- 
tality just as surely as hemorrhage of equiA'alent area. This is shoAvn on the 
first patient AA'here a strategically located area of softening only Iaa'o centimeters 
in diameter Avas the major cause of death. 

Second, the lesion may result from spasm of a previously normal cerebral 
vessel. This is shoAvn in the second patient aa'Iio lacked microscopic cAudence of 
arteriolar disease. 

Third, the syndrome of spasm and I’esultant encephalomalacia Avith or 
without hemorrhage is probably the only satisfactory explanation for cerebro- 
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niin-giobulin ratio. Four iiours and tliirt 3 '-tliree minutes after admission slie 
was delivered spontaiieouslj’- of a 3,041-gTam female eliild. The blood pressure 
fell dui’ing labor and for twelve liours thereafter, and then began to rise. Seven- 
teen hours post partum it was 220/150. Nineteen hours after deliveiy, the 
patient suffered a two-minute convulsion, followed bj’- coma and marked Chejme- 
Stokes respirations. The blood pressure at this time was 240/90, and the tem- 
perature was 105° F. In the next twelve hours the blood pressure fell to 160- 
180 sj’-stolic and 80-90 diastolic, and the temperature varied between 101° and 
102° F. During this time, however, evidence of left hemiplegia and right 
oculomotor paralj^sis developed. The spinal fluid was under a pressure of 152 
mm. of water and contained 188 red blood cells per cubic millimeter and 224 
mg. per cent of protein. Between tliirty and eighty hours post partum the pa- 
tient seemed to improve sliglitl.v. Then the blood pressure rose gi-aduallj^ to 
former levels and tlie temperature rose abruptl.y to 107.6° F. The patient be- 
came comatose and expired ninety-two hours post partum. 



Fig. 1. — Note area of hemorriiage and encephalomalacia in tlie riglit midbrain. This section is 

at the level of the red nucleus. 


Postmortem examination revealed a large area of hemorrliage and en- 
cephalomalacia in the right midbrain. Tliis area was at the level of the red 
nucleus lying just anterior to the cerebral aqueduct, and extending to the lower 
portion of the pons beneath the floor of the fourth ventricle. (See Fig. 1.) 
There was veiy litle microscopic evidence of chronic arteriolar or renal disease. 

Case 3. — ^klrs. J. K., Hospital No. 7131, a 39-yeai'-old gravida i, para i, 
entered the hospital in a comatose state. Her relatives explained that she com- 
plained of pain in the left arm before she fell to the floor. Two years before 



BILATERAL SIMULTANEOUS TUBAL PREGNANCY 


C. IM'. riAinns, i\r.D., and L. R, Lwiton, j\r.D,, Bjcllk Gladi:, I^’r^A. 

(From the Tiltfiroionj l,aVor Jloxpiial) 

S IMULTANEOUS prcgnaiio.y in both tubes is the rarest form of <;loui)le ovum 
twin pregnancy, A total of 84 authentic cases lias been reported. Ffsh- 
baelU reviewed 76 cases in 1080, inchiding one of his own, and .subsccpient 
reports have been made by Lee anti Stone,* O’orjiin,"* Behney and Tlancs,^ Cox 
and Steinberg, “ Chisholm and Lesslio,'^ Mitchell and Kurzrok,* and Otero.® Tlie 
latter’s report, like that of McTlrath,” docs not include a report of, the micro- 
scopic pathology, but does include a gross description of the specimen and a 
photograph of the two fetuses. 

Even le.ss common forms of tubal ge.station have been j-eported, Fi.shback’ 
described a ease with two separate pregnancies in the right tube, and one in 
the left, and referred to two previous similar reports. Chisholm and Lcsslie® 
refer to a ease of quintuplets found in one tubal ge.station sac by Treiib of 
Amsterdam. 

The growing list of authentic cases of bilateral simultaneous tubal preg- 
nancy serves to cnqihasize the ncce.ssity of exploring both adnexal regions 
carefully at the time of operation. Most men agree that the treatment of 
choice is partial bilateral salpingectomy with preservation of one or both 
OAmries and the uterus." Hysterectomy has been recommended,’" but is haz- 
ardous when gross hemorrhage of any extent has occurred preoperativcly. 
It should be considered, however, when no bleeding has oceuri’ed preopera- 
tively in a patient near the menopause. 

Case Report 

E. S., a married Negro woman, 33 years of age, Avas admitted to the Mi- 
gratory Labor Hospital, Belle Glade, Florida, on Aug. 10, 1945. One hour 
before admission she had been seized with a sudden scAmre pain in the left 
loAver abdomen, folloA\dng Avhich .she felt Aveak and fainted. 

Questioning revealed a history of six lArevioiis normal full-term deliveries, 
and one abortion at Iavo months. There Avas no history of peh-ic inflammatory 
disease, and her blood Kahn had been repeatedly negatiAm. Her menses had 
been regular in March, April, and May, but in Jime and Jul}^ the menses Avere 
scanty and lasted only tAvo to three days. She had noticed occasional “spot- 
ting” throughout the last tAVo months, and for the past tAvo Aveeks had had 
intermittent cramping loAver abdominal pain. 

Examination revealed an acutely ill, anxious, Negro Avoman, Avith an ob- 
vious pallor, and complaining of abdominal pain. The temperature AA'as 97.2° F . ; 
the pulse rate, 90; respiratory rate, 22; and the blood pressure, 105/70. The 
abdomen Avas distended, and there Avas marked generalized tendeniess, Avith 
rigidity of both loAver quadrants. Exquisite tenderness made the pelvic exami- 
nation difficult. The cervix Avas soft and patulous, and the uterus Avas slightly 
enlarged and soft. There Avas a tender, cystic mass in the left fornix. No mass 
Avas discerned in the right fornix. 

The patient Avas transfused Avith AAdiole blood at once, and a laparotomy 
Avas performed. At operation the abdomen Avas found to be filled Avith fresh 
blood and numerous older clots. A dark cj’-stic mass (Fig. 12?), obviously 
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vascular aecideut in the pregnant woman without hypertensive vascular disease, 
sjTihilis, or congenital aneurysm. 

It should be emphasized that failure to perform adequate neurologic ex- 
amination in the toxemic patient will usuallj’' preclude understanding of the true 
nature of the lesion unless, the patient comes to postmortem examination. From 
the clinical standpoint, such failure will necessarily mean incorrect diagnosis, 
erroneous classification, insufficient grasp of the gravity of the situation, and 
improper treatment. 

Finalljq it should be borne in mind that certain intracranial hemorrhages 
are amenable to surgical approach, and early diagnosis with adequate treatment 
has actually been lifesaving.'* 

Summary • 

1. Cerebrovascular complications are frequently associated with toxemia 
of pregnancy, gi-eatly increase the mortality rate, and often pass unrecognized. 

2. These complications maj^ manifest themselves as hemorrhage or en- 
cephalomalacia, usually depend on. some pre-existing vascular lesion not peculiar 
to pregnancy, and therefore are not to be cla.ssified among the true toxemias. 

3. In the absence of such chronic vascular disease, it is suggested that • 
temporary vasospasm may result in distal softening with or vdthout hemorrhage. 

41 Careful neurologic examination of the pregnant hypertensive patient is 
mandatory' if these complications are to be discovered. This is an obvious pre- 
requisite to the institution of adequate treatment, which may improve the gen- 
erally unfavorable prognosis. 
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ov;sly contained l)lood, ])ul no perloration or l»Ieeilin<r was found. Tins mass 
was removed l)y ])arrml sal])intrecloniy. ,\o detitiit<i (;oi’j)Us lutenm was seen 
on eitlicr ovai'y. 'i'he free blood was .s])on(fefl from tin* abdomen l)efore closure. 
The poslo])eratiYe course was nncvenlful. 

Gro.ssly the specimens consisted of a ]»orlion of the respective tubes, dis- 
tended with old clotted blood. Xo fetal ju-irts oi- membranes were found 
grossly in either specimen. Since the masses were formed entirely from the 
blood clots, no inference as to the relative age of tin- two pregnancies can be 
assumed from the discrei)ancy in their size. 

Microscopic study rev(!aled chorionic villi in both specimens. Villi from 
the right tube (Fig, 2/1) were somewhat le.ss autolysed than those from the 
left tube (Fig. 'Hi). 
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containing clotted blood, distended the distal third of the left tube, and pro- 
truded somewhat through the fimbriated end. The mass was firmly adherent 
to the left ovary, and there was free bleeding from a raw area on the pos- 



Fiff. 1. — A, shows the middle third of the rig-lit tube with its unruptured pregnancy. 
The attaclied blood clot is from tlie mesentery. B, siiows the distal one-half of the left tube 
and its ruptured tubal pregnancy. 



A. B. 

Fig. 2. — Chorionic villi from the right tube are shown in’ A, and from the left tube in B. 

tex'ior surface. The mass was removed along with the distal one-half of the tube 
and the ovary. Exploration of the right tulie revealed a similar smaller mass 
(Pig. 1*4) distending the middle one-third of the tube. This mass also obvi- 
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The ini])lnntcd nuilerial weiif, slowly into solution, ijcing cxei-eled fi-om the 
blood stream, mainly by the kidneys. In addition, .some of the material was 
carried away b.y ])hagocylos, not as ))artieulate matter, but in .solution, eausimr 
intense basophilic staining oi' the cytoplasm. No evidence of any .si^piificant 
kidney damage due to the juassage of the material has been noted. In serous 
and synovial cavities, cy.sts may form alxuit the gauze: tli(‘se aix* lliin-walled. 
without evidence of inflammation, and contain elear fluid, hh-antz believes that 
thc.se formations eventually di.saptmar. This material will be referred to as ab- 
sorbable gauze in the balance of this report. 


GAUZE 


Before and After Oxidation on Stretchers. 
(Samples the ,same size originally by thread count) 



Fig. 1. 

With the experimental proof that oxidized gauze was not irritating to 
tissues, was readily absorbed, and posse.ssed remarkable hemostatic qualities, 
the material became available for clinical use in the gynecologic oi^eration rooms 
of the Sloane Hospital for Women in January, 1945. Since this date it has 
been utilized in 30 cases to control hemorrhage from various sites. The.se cases 
may be classified into several groups, and illustrate the rather wide field in which 
this new hemostatic agent may be conveniently and usefully applied. 

Abdominal Operations (Fifteen Cases) 

1. Absorbable gauze was utilized on nine occasions to control the oozing 
from raw surfaces of the pelvic peritoneum after the liberation and removal of 
adherent inflammatory, endometriotic, or neoplastic adnexal masses. One or 
more squares of gauze were placed again.st the oozing area and held in place for 
a. few minutes. In six cases the oozing promptly ceased, following which the 
abdomen was closed. In two cases bleeding recurred following the release of 
pressure. In order to maintain pressure, plain gauze packing was placed mi 
top of the absorbable gauze and led out through the lower angle of tlie wound- 
On its removal in twenty-four hours, it proved to be only slightly stained mth 
blood, and little discharge was present on the abdominal dresssing. In the re- 
maining ease drainage was necessary because of an accidental injury to the sig- 
moid. 


ABSORBABLE (OXIDIZED) GAUZE AS A HEMOSTATIC AGENT IN 

GYNECOLOGIC SURGERY* 

W. E. Studdiford, M.D, P.A.C.S., New York, N. Y. 

(From The Sloane Hospital for Women) 

D uring recent years there has been a reawakened interest in the develop- 
ment of hemostatic agents and in tlieir appiieation to tlie various fields of 
surgery. Fibrin foam,^ gelatin spoil ge,^ and oxidized cellulose^ have been the 
principal materials subjected to investigation. The first two materials are used in 
conjunction . with thrombin solution to produce their hemostatic effect. Ox- 
idized cellulose, while it has lieen used with thrombin solution,^’ “ appears to be 
a hemostatic agent in its own right. Its capacity for producing hemostasis 
Muthout the addition of thrombin makes its appiieation simpler than in the 
case of the gelatin and fibrin preparations. 

Oxidized cellulose was first prepai’ed by ICenjmn and his collaborators (U. S. 
Patent 2,232,990).®’" They found that cellulose in any form, paper, cotton, 
or gauze, could be oxidized by nitrogen dioxide. Due to the extensive carboxyl 
formation, the original qualities of the material were altered. Con.siderable 
shrinkage occurred, some of the tensile strength was lost, and the color was often 
not as white as the original, frequently being somewliat yellow. Shrinkage has 
been minimized by the oxidation of gauze on stretehex’s (Fig. 1). Its most im- 
portant qualit.y from a sux’gieal point of view lies in its slow solubility in a 
0.15 molar solution of sodium bicarbonate, the pH of which approximates tliat 
of the blood. Its most striking di.sadvantage lies in the fact that it disintcgi’ates 
in the autoclave and only withstands boiling for three minutes. It has, there- 
fore, been subjected to formaldelxyde steiilization.f 

Frantz et aP’ have studied the response of animal tissues to all these 
forms of oxidized cellulose. As additional qualities became ewdent dining the 
course of her experiments, she became chiefly interested in the oxidized gauze. 
She pei'formed implants of this material in a large variety of animal tissues, 
such as connective tissue, bone, and serous and .synovial membranes, and in the 
parenchymatous organs, such as the brain, thyroid, liver, kidney, and .spleen. 
She found this mateiial relatively nonirritating, producing little I'eaetion, and 
eventually completely absorbable. The time of absoi’ption -was dependent on 
the amount of material inti-odueed, the extent of the operative ti'auma, and the 
quantity of blood present in the gauze. She noted that oxidized cellulose ap- 
peared to have a specific affinity for hemoglobin, absoihing it fi’ora solution and 
forming a chemical combination turning the gauze bi’own. When placed in con- 
tact wnth whole blood, it rapidly formed a broivnish-black gelatinous xiass; 
its bulk increased during this pi'ocess. Its behavior when satux’ated with w^le 
blood accounts for its hemostatic qualitie.s. In her experimental work Fi/antz 
■ discovered that the hemorrhage fx’om freely bleeeding lacerations of the kidney, 
livei‘, and spleen was quickly contx’olled when the wounds wei’e packed with 
oxidize d gauze. 

•Presented at a meeting of the New York Obstetrical Society, XIarch 12. 194G. 
tBoth gauze and cotton are now prepared in the research laboratorio.s of the Eastman 
Kodak Company and are sterilized and packaged by Parke Davi.s and Company, and by John- 
son and Johnson. 
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2. Secondary lieniorrliage JVom the A-agina: (a) Tliree eases were en- 
countered in Avhich ])rofuso secondary licinorrhage occurred on tlic fifteentli, 
eiglitli, and ciglilh days following the j)crforinancc of vaginal plastic operations. 
All of them were put under anesthe.sia and, on examination with a bivalve 
speculum, Avere found to have areas of disru])tion in the vault of the vagina. One 
or more squares of ah.sorhable gauze were ])laced against the areas and held in 
position Avith plain i)acking. Tliis ])romplly controlled the bleeding. The plain 
packing Avas romoAX'd in lAventy-four houi-s. In no in.stancc did any bleeding 
recur. The absorbable gair/.c Avas discharged as brownish ])arlicles oA'cr the 
next seven to ten days. 

Commcnl . — Previous experience Avith thi.s type of ea.se has .shown that the 
bleeding is not often controlled by ordinary gauze packing and that ligation 
and resuturc have been necessary. I’he ext^osurc nece.^sary for the latter jn'o- 
eedure has often been detrimental to the i-eccnt plastic repair. Tn all three 
of the.se case.s, on the other hand, bleeding Avas easily controlled without the 
production of any additional disruption. Ob.sin’vation of thc.se i)alicnts later 
on has shoAvn no impairment of the eventual results of their operation. 

(b) In three patients ])rofusc and violent hemorrhage occurred on the 
fourteenth, eleventh, and ninth days after a.eomjdcte abdominal hysterectomy. 
Examination under ane.sthesia Avith a bivalve sj)eculum disclo.sed that the source 
Avas a disrupted vaginal A-ault. One or more squares of gauze Avere placed 
against these areas and held in ])o.sition Avith ordinary vaginal packing. The 
hemorrhage Avas promptly controlled. The subsequent treatment and eoiu’se 
Avas similar to that of cases .sufi'ering from secondary hemorrhage folloAving 
vaginal plastic operations. 

Of the remaining patients one had a secondary hemorrhage tAvo days after 
a cauterization of the cervix. Plain gauze packing failed to control this, hut 
it promptly stojAped Avhen absorbable gauze Avas ]Alaced against the area, plain 
gauze being used to hold it in place. The other had a secondary hemorrhage 
from a biopsy Avound of the cervix on the seventh postoperative day. The same 
measures seiwed to control this bleeding. 

Summary 

Experience A\dth ab.sorbablc gauze during the past ten months has slioAvn 
that it AAms frequently useful in controlling bleeding during abdominal gyne- 
cologic operations. It should in no sense replace the careful control of hemor- 
rhage bj’" clamp and ligature. TIoAveA’er, Avhen bleeding Avas difficult to control 
by such methods, either because of its oozing cliaracter or because the source 
of hemorrhage Avas not readily accessible, absorbable gauze Avas found to haA'e a 
definite place as a hemostatic agent. Its application to the area of bleeding fol- 
loAAxd by momentary digital pre.ssurc A\ms successful in most instances. When, 
in a fcAA’^ cases, hemorihage recurred folloAving the removal of digital pressure, 
satisfactory results. Averc attained by superimposing ordinary packing. The lat- 
ter material Avas removed in tAventy-four hours Avith evidence of a minimal 
amount of bleeding in the interim, and no recurrence of bleeding folloAving its 
removal. The early complete removal of plain packing Avithout fear of provok- 
ing fresh hemorrhage Avas a great advantage. No reaction could be traced to 
the leaving of varying amounts of oxidized gauze AAuthin the abdominal or pehac 
cavities. A fcAv unusual applications of it during abdominal operations have 
been mentioned. Undoubtedly others Avill occui- as experience in the applica- 
tion of this material groAvs. 
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2. Absorbable gauze was used to control retroperitoneal bleeding on four 
occasions. In two cases the lileeding arose followng the enucleation of intra- 
ligamentous fibroids. In one of these patients the oozing area in the bed of 
the tumor was quickly controlled by the application of gauze and momentary 
pressure. In the other, bleeding recurred when pressure was released, neces- 
sitating the application of steady pressure with plain gauze packing. On the 
removal of this packing in forty-eight hours, little drainage was found on the 
abdominal dressing, and the packing itself was only lightly stained with blood. 
In another case bleeding deep in the bed of an intraligamentous cyst was quickty 
controlled by the application of gauze and momentary pressure. In the remain- 
ing' patient profuse bleeding encountered during an attempted resection of the 
presacral nerve was controlled in the same wa.y. 

3. During a laparotomy for secondary abdominal pregnancy profuse bleed- 
ing was encountered when the margin of the placental attachment was acci- 
dentally separated. This was controlled by the application of gauze squares 
and momentaiy pressure. 

4. Following the completion of a myomectomy, oozing continued from the 
closed incision and from suture holes. This stopped immediately following the 
application of gauze and pressure. 

Comment . — In no instance was there anj’' evidence of recurrence of hemor- 
rhage. The postoperative course of these patients seemed in no way influenced 
by the varying amounts of absorbable gauze left within the abdomen either intra- 
peritoncally or retro])eritoneally. 

Two deaths occurred in this group, neither of which could be attributed in 
anj" way to the use of ab.sorbable gauze. One of these patients died of a severe 
pelvic infection following an injury to the sigmoid'; the other, a woman 63 years 
of age, died of .sliock and cardiac failure after the enucleation of a huge retro- 
peritoneal flbroid. 


Vaginal Operations (Fifteen Oases) 

1. Bleeding occurring at time of or closel.y related to the operation: ab- 
sorbable gauze was utilized to control bleeding or oozing on seven occasions 
under these circumstances. On four occasions oozing was noted from closed 
incisions after the completion of a vaginal plastic or amputation of the eemdx. 
In three patients plain gauze packing was placed on top of the absorbable gauze 
for it,s pre.ssure effect. While bleeding ceased in two instances, of the othei’s 
one developed a vaginal hematoma, while the second continued to bleed in spite 
of packing. Her hemorrhage was controlled finally by a complete h.ysterectomy. 

Comment . — ^Although both the latter cases could be regarded as failures, 
it seeems obvious tliat the liemorrhage ivas not controlled because the gauze was 
not placed, .under pressure, in immediate contact with the bleeding vessel. They 
may therefore be regarded as faulty applications of this new material. Under 
such circumstances, absorbable gauze should be no more effective in controlling 
bleeding than plain pacldng. 

In another plastic operation, profuse bleeding occurred during the dissec- 
tion of the prevesical fascia. Absorbable gauze was packed, against the bleed- 
ing area, immediately controlling the ooze. The fascia was united in the mid- 
line, and the vaginal wall was closed over it. No abnormality occurred during 
the postoperative course, and healing appeared to be perfect on discharge. In 
contrast Avith the group of cases just considered, this ivould appear to be the 
proper method to employ Avith this material in A^aginal operations. 

In the remaining patients absorbable gauze Avith superimposed vaginal 
packing aaus used to control bleeding from the crater of a carcinomatous cerAux, 
and from a biopsy Avound AA’hich proA’ed difficult to suture. In both instances 
hemorrhage Avas promptly controlled. 



RUPTURE OF THE POSTERIOR VAGINA DURING NORMAL COITUS 


Riciiaud B. NiciioiiLS, F.A.C.S., Noitroi.K, Va. 
(From the Deportnu nt of Ciinuroloi/it, KnrfoU: Gnu ml Hospital) 


T he purpose oi! tliis paper is 1o report an uu usual vaj^ruisil injury produced 
during normal coitus. 

Mrs. M,. G. was first seen in llie emergemey room of tlui Nnriolk General 
Hospital about 3:00 a.m., Sepl. 26, 11146. The hisloiy and iio.sjntal course are 
as follows: The i)atient came to Norfolk fi'om a neai’-by .stale on the morning 
of September 2:) to be with her husband, who was in the Navv. She had not been 
with her hu.sband for six months. Tljc couple had been married two years. The 
patient had been pregnant once, and had been delivered at term of a 7-pound 
baby, eight months before. They met in a hotel late in the afternoon, had inter- 
course, and went out to dinner. The.v returned to the hotel room and again 
had intercourse. There Avas no pain; in fact, nothing unusual was experienced 
by either husband or wife. Ten minutes after intercourse, she noticed a dull 
ache in her lower abdomen followed b.v exce.ssive vaginal hemorrhage.^ The 
bleeding eontinued moderately for several hours with passage of clots; it did 
not stop; and when she became faint, she was taken to the Norfolk General 
Hospital. A vaginal examination showed the vagina full of clots; laceration of 
the right posterior Avail Avas felt and seen. The clots Averc expressed and the 
vagina packed. The patient Avas in mild shock Avhen she was admitted to the 
hospital. A blood examination shoA\-ed: hemoglobin 7.S Gm., 46 per cent: 
red blood cells, 2,500,000; AA’hite blood cells, 12,600. She Avas giA-en a 500-c.c. 
citrated blood transfusion and taken to the operating rooim 

Operation. — The vaginal packing Avas removed. Examination shoAved a 
normal multiparous iutroitus, slightly relaxed vaginal vault, the uterus Ioav, 
of normal size, and in a mid-position, the cei'A’ix shoAved a small healed bilateral 
laceration. To the right of the ceiwix A\ms a clot-filled laceration extending 
through the vaginal Avail. The laceration Avas 2 inches in length, extending 
from before backAvard and located in the right fornix. The laceration had pene- 
trated the entire thickness of the vaginal A\'all, severed a small branch of the 
uterine artery near the cervix, and had exposed the loose areolar tissue betAA'cen 
the vaginal Avail and the eul-de-sae peritoneum. Tlie peritoneal cavity had not 
been penetrated. The entire lacerated area AA-as cleared of clots, and the spurt- 
ing arterj’’ near the cervix Avas suture ligated Avith No. 2 chromic catgut. The 
area Avas irrigated AAdth tincture of merthiolate and the open laceration AAms filled 
Avith sulfanilamide poAA'der. The laceration Avas then closed Avith eight inter- 
rapted No. 2 chromic catgut sutures. 

PostoperatiAmly, the patient’s course AA'as uneventful. Penicillin, 20,000 
units every four hours, and sulfadiazine, 1 Gm. every four hours, Avere giA’en 
for three days. Tavo days after operation, hemoglobin AA'as 9.2 Gm., 54 per cent; 
red blood cells, 3,350,000 ; AAdiite blood cells, 6,000. The temperature rose_ to 
101.8° P. on the day after operation, folloAA^ed by a nonmorbid course during 
the remaining six days in the ho.spital. Subsequent examination on Oct. 31, 
1945, in the office revealed a Avell-healed laceration, and the patient had no com- 
plaints. 
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Absorbable gauze also proved to be of value during- vaginal procedures. 
As has been pointed out, it sometimes proved to be ineffective when applied to 
the oozing incision of completed plastic operations. Its inability to control 
such bleeding cannot be regarded as a failure, but as a faulty application. The 
gauze must be placed in direct contact with tlie bleeding vessels under tempo- 
raiy or permanent pressure to cause hemostasis. On the other hand, absorbable 
gauze was used effective!}* during the course of a plastic operation to cheek 
oozing not readily controlled by ligature. It was effective in controlling hemor- 
rhage from biopsy wounds and from the crater of a carcinomatous cervix. The 
most valuable application of this material noted in this series of eases was in a 
group exhibiting violent secondary hemorrhage some days after a plastic opera- 
tion, a cervical amputation, or a complete hysterectomy. Absorbable gauze 
placed against the source of hemorrhage and held in position with plain pack- 
ing jiromptly controlled such hemorrhage. Formerly plain packing usually 
proved ineffective under such circumstances, necessitating ligation of bleeding- 
vessels and resuture of the disrupted ai-ea under conditions of difficult exposure. 
The use of absorbable gauze in such cases appeai-ed to offer great advantages. 

Conclusions 

1. Absorbable gauze has been utilized in 30 gynecologic patients to control 
hemorrhage. Among these eases, there was an equal number of abdominal 
and vaginal procedures. 

2. When properly applied, it was uniformly effective in controlling hemor- 
rhage. 

3. No reaction was observed attributable to the iiresence of absorbable 
gauze in closed cavities. 

4. It was particularly \iseful in the control of secondary vaginal hemor- 
rhage. 
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Discussion 

DB. WILLIAM E. STUDDIFOBD.— -In reply to a que.stion Dr. Studdiford stated 
that absorbable gauze has been packed into tlie cavity of the uteru.s of aiy^xperimental 
animal through a hysterotomy incision. It was absorbed without anj’—rcHWufeule reaction. 
It has not been packed into the human uterus by tlie r-aginal route. The n^ainty of 
bacterial contamination, its amorphous character after being in contact with bl^od and 
serum, and the consequent difficulty in its removal have made such a procedure ^em a 
matter connected with considerable risk. 
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However, ]\Ioenseh, in 1927, had rO])orled a death from air embolism fol- 
lowing the insufflation of the tubes with atmospheric air. Other ease.s have been 
recorded, as noted by W, F. Finn.-" The n.se of carbon dioxide to avoid this 
danger demanded more elaborate c(|uii)mcnl, and the availability of tiie gas in 
tanks. This complication seemed to make Jacoby’s simple api)ai-atus disap- 
proved. 

In an eft'ort to overcome this objection, a suction flask {J, in Fig. 1) has 
been cut into the tube from the cannula (i) to the m.-inomeler (.V). In this flask 
is placed a heaping tabicsimonful of sodium bicarbonate. A sepamtion funnel 
(2) is attached to the mouth of the flask through a rubber cork. In this funnel 
is placed citric acid; about 10 ])er eenf. The f1a.sk should hold about 
600 c.c. ; .and the funnel has a capacity of 200 e.c. By means of the stopcock 
(5) at the base of the funnel, the acid is dripped upon the sodium bicarbonate.. 
When the air has been disj)laced from the whole system, carbon dioxide may be 
proved to be coming from the cannula lip (o’) by immei-sing that in a small glass 
containing lime water, and noting the milky reaction. With the finger clo.sing 
the cannula tip, the piston of the .syringe is drawn out slowly, filling the barrel 
with carbon dioxide from the flask. It will bo noted that the acid in the funnel 
acts as a. valve to prevent too much jiressure of carbon dio.side forming in fhe 
flask. With the Anger over the hole in the end of the cannula, bubbles of carbon 
dioxide pass upward through the funnel. Never allow the funnel to heeomc en- 
tirely empty. In pulling out the piston to fill the syringe, it is important to go 
just fast enough to prevent the ri.se of thc.se bubbles in the funnel and not fa.st 
enough to run any risk of drawing atmospheric air into the .system. A sterile 
clamp is now snapped on the side tube (7) leading from the flask to the “T” 
tube (8) which connects with both manometer and cannula. The tip of the 
cannula is now placed in the cervical os and the test is carried out as directed 
by Jacoby. Of coui-se, the pre.ssure that does the te.st is obtained by gently 
pushing in the piston of the 30 e.c. .syringe (.9). I^Ieanwhile, carbon dioxide still 
fonning in the flask .simi)ly bubbles off through the remaining acid in the funnel. 
By removing the clamp and repeating the filling of the .syringe, the test may be 
tided again. 

This method may be used in connection with a .sim])lc small-sixcd female 
catheter made of metal, and cariying a cone-sha])cd rubber sleeve near the tip. 
Such an outfit is much less convenient ; but might be employed if the Jacoby 
cannula is not available. Also, the technique may be varied by ])lacing Scidlitz 
powder (sodium bicarbonate and tartaric acid) in the flask and dripping simple 
water from the funnel. However, in this method, it seems le.ss easy to control 
the rate of generation of the carbon dioxide. 

Summary 

A simple apparatus for the insufflation of the Fallo])ian tubes is described. 
Carbon dioxide for the test is generated, thus eliminating the need for tanks or 
other source for the gas. 
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SIMPLIFIED APPARATUS FOR. INSUFFLATION OF THE TUBES WITH 

CARBON DIOXIDE 


Joseph T. Smith, M.D., Boston, Mass. 

(From the Joseph H. Pratt Diagnostic Hospital) 

I N THE work of the Bingham Associates Fund designed to help physicians 
and hospitals in small communities, it is the constant effort to discover and 
develop methods of pei-forming modern diagnostic tests in tlie simplest and 
cheapest maimer possible consistent with tlie liighest standards of safety and ac- 
curacy. 



A ease in illustration is the Rubin test for jiatency of the Falloiiian tubes. It 
is illogieal to require a patient wlio would benefit from .such a test to have to 
go to the expense and waste of time required for a triii to one of the larger med- 
ical centers, with hospitalization there. Yet the small rural hospital and the 
eountiy doctor are not usually, equipped with elaborate apparatus for the mak- 
ing of such a test. So, some years ago, we were interested in the syringe and 
cannula suggested by Dr. Jacoby.’* This device works simply and well; and 
seemed ideal for the physician who wished to perform only a few such tests a 
year. Jacoby’s suction curette^ could be used with the same sju’inge, thus giv- 
ing a doctor valuable diagnostic equipment for a small outlay. 


*Manufactui-ed by Becton, Dickinson & Co. 
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I believe that the following are the advantages of the jiew introducer and 
cannula : 

1; The instruments arc extremely simple to use. hlven the operator having 
limited experience in continuous caudal analgesia finds lluan easy and convenient 
to handle. 

2. There is a definite lessening of the imssibility of infection. 

3. There is less possibility of ])iercing the reclum, vagina, and the unborn 
infant. 

4. The introducer makes a semicircuhn- door oi)ening in the .skin and sub- 
cutaneous tissues, which acts on the .same ])rincii)le as the double-hinged door; 
and is pushed open by inserting the cannula, closed by withdrawing it, and 
sealed by the serosanguineous fluid. 

5. The cannula is less likely to i)icrcc the dural sac than the ordinary needle 
or catheter with a stilet. 

6. The possibility of breaking the cannula is almost nil. It is made of 
annealed stainless steel. Furthermore, the round pointed cannula cannot be- 
come imbedded in any t issue. 

7. In 95 per cent of all caso.s, the .sacral canal is easily located and caudal 
analgesia administered successfully. 
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A NEW INTRODUCER AND CANNULA FOR OBSTETRIC AND 
SURGICAL CASES SUITABLE FOR CAUDAL ANALGESIA 

J. Roy Comptox, M.D., St. Louis, Mo. 

N UilEROUS modifications of tlie Hingson and Edward procedure for con- 
tinuous caudal analgesia and anesthesia liave been reiiorted since the pub- 
ication of their methods in 1942. Prominent among these variations has been 
the use of the 13-gauge spinal needle for reacliing the caudal canal, followed 
by inserting an ureteral catheter through tlie needle into tlie canal. 

In tlie Marcli 1, 1944, issue of the Journal of Missouri State Medical Asso- 
ciation, I described a procedure employing the Hing-son needle. This procedure, 
temed “The Original Pressure Point Technic for Insertion of the Caudal 
Needle," was highly successful. Following publication of this article, and as a 
result of experimentation, I perfected an introducer and cannula of a new design 
which made the pressure point technique .still more effective. The new tj^pe of 
introducer and cannula is shouai in Pig. 1. 



Fie. 1. 


The Compton caudal introducer is a semicircular introducer with an easy- 
to-grasp handle, is 13 gauge, 2i/^ inches long, made of stainle.ss steel, with a short 
bevel to cany the Compton cannula or a No. 6 ureteral catheter. The Compton 
caudal cannula is a No. 5 French cannula, 2^ inches long, made of stainless 
steel, with a round end and bilateral fenestra. With short tubing and adapter, 
the overall measurement is five inches. 
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RETENTION CATHETER 


William T. KkxNlxedy, (Toil), lar.O.C., F.A.C.S., Ni:\v York, N. V 

(From Ihr Clinic of Woman’s JJospHaJ) 


M any gynecologists would use n relcntioii catheter following plastic oper- 
ations, providing tlie catheter M'ould satisfy certain i-igid requirements, 
among them that: (1) The i)aticnt must he almost unaware of its presence; 



Fig. 1. — ^mustrution of the assembly of the catheter, holder, iodoform gauze, and con- 
necting tube, before and after placement. C. = Catheter (vilallium). H. = Holder (vital- 
lium. C.T. = Connecting tube, rubber. LG. = Iodoform gauze. V, = Vagina. IL = Urethra. 



Pig. 2. — Illustration of a patient on the bed to show how the catheter should be 
C T = Connecting tube, rubber. P. = Pin to keep the end of the connecting tube in the nuau^ 
of the bed. This allows the patient free movement without traction on the catheter. Cr. — 
Glass connecting tube. B. = Bottle into which urine runs. 
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AIR CYSTOSCOPE WITH A UNIVERSAL HANDLE AND 

EXTERNAL LIGHT- 

Benjamin Leff, M.D., Philadelphia, Pa. 

(From the Department of Gynecology, Mount Sinai Hospital) 

T he light in tliis scope is attached to the handle outside of the bladder. It 
is derived from a flashlight bulb and is reflected into the viseiis through the 
cystoscopic tube by means of a ground lens. A small adapter, for the cord 



Fig. 1. — (I) Proctoscope attacliment ; (3) cystoscope attachment; (S) Universal handle; 
(4) light carrier. 

Fig. 2. — ^Assembled cystoscope (obturator removed). 

terminals, inserted into the socket of a flashlight battery eliminates the necessity 
for a rheostat. In addition, this scope has a universal handle. Tubes for exam- 
ining other body cavities may be made and used interchangeably with this 
handle. 

1930 Chestnut Street 

♦This instrument was assembled by the Martin Medical Company of Philadelphia from 
parts made by the National Electric Instrument Company of Long Island, New York. 

505 




SEE-SAW RESUSCITATOR FOR THE TREATMENT OF ASPHYXIA 

IN THE NEWBORN 


Robert S. Milekn, Westbuky, Long Tseand, and Jo.sriUA Davies, I^f.D., 

New York, N. Y, 

S OME months ago, wlien one of us was confronted with a case of asphyxia in 
a prcmaluTC infant, weighing a])proxiinatoly 4 pounds, the various aA’ailahle 
means for resuscitation were discarded for the following reasons: (1) I\Ie- 
chanical respirator — the use of this Avould expose the small child to chilling, and 



Fig. 1. 


trauma might follow the initial application of the respirator. (2) Mouth to 
mouth insufflation — because of the possibility of pulmonary infection' in the 
immature child. 

Therefore, the see-saw method, described by Prank C. Eve, in the Journal 
of the American Medical Association, 124: 964, 1944, was used. In this method 
the position of the body is alternated frequently b 3 ^ rocking on a trestle, so as 
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(2) the skin of the mons, the lahiae, and the perineum and the skin of the 
legs must remain clean; (3) there must be no traction in any direction on the 
lahiae; (4) the patient must be able to have normal bed locomotion "without 
disturbing the catheter; (5) the catheter must keep constantly clean for sev- 
eral days and not require any routine irrigation; (6) there must be no need 
to change or replace the catheter; (7) the catheter must absolutely abolish 
all need of catheterization, and (8) exasperating and discouraging complica- 
tions after operation caused by frequent passing of an ordinaiy catheter are 
less apt to occur. 

The author presents such a catheter^'' made of vitallium, the nonelectro- 
active nonirritating alloy which has been used in human tissue vdthout 
any evidence of corrosion. The author has used this catheter for more than 
three years and has never had one corrode or become stopped. Should evi- 
dence of cystitis, trigonitis, etc., be manifest, the tube may be separated at the 
glass-connecting tube and the bladder irrigated without removing the catheter. 
Bleeding should be stopped from vaginal incisions following extensive plastic 
vaginal operations, fistula operations, and operations for incontinence. If the 
holder is then inserted and loosely packed with iodofoi’m gauze, the gauze will 
remain uncontaminated for a week or more. The average length of time the 
author leaves the catheter in is seven to ten days. It can easily be removed 
and will retain the same glossy metallic surface. The incisions, which have been 
undisturbed during the time the catheter has been in place, will have quite fimly 
united and there Avill have been no trauma to urethra or bladder, even by the 
retention catheter. 


930 Park Aveniw, 



special Article 


GOVERNMENT SPONSORSHIP OF A MATERNITY PROGRAM IN 

WARTIME 

Can It Be Successfully Perpetuated in Peacetime? 

CaJ’T. PhIKKAS BkRN.STEIX, CoMDU. FKltniNANI) J. ScnOKXKCK, AKI) 

TjT. CoAiDR. Herukrt Zkrxct, JI.C., USNI? 

(From the Umird Stafea Naval Uospital, Newport, Ithodc Ldand) 

T his report of 500 consecutive ju-egiuineies lun.v liavc special significauce at 
this time, since it presents facts and impressions of a Maternity Clinic under 
government control in medicine. All .statistic.s and opinions contained herein 
pertain to the Family Clinic of the United States Naval Hospital at Newport, 
Rhode Island, during the years from 1941 to 1944. 

Patients were liospitalized at the Newport Hos])ital (civilian), .since fa- 
cilities for the care of dependents were not available at this naval activity. 
Professional care, however, was rendered exclusively by Naval Medical Officers, 
all of whom were formerly civilian physicians. 

Excellence of maternity care and maximum protection for the parturients 
were attained through the close cooperation of the clinic’s (pialified obstetricians 
with a group of specialists on duty at the Naval Hos])ital ])roper. The assistance 
rendered by this latter group proved indis])ensablc for the proper treatment of 
many nonobstetrie complications. The extended hospitalization and increase in 
medical attention required for these complications a.ssumcd a. striking signifi- 
cance, since they radically altered our generally accej)tcd concejA of maternity 
cost. 

Since all aspects of a government maternity program, in its essential struc- 
ture, have been experienced, conclusions which may be of value in considering 
the problem of government medicijic may be clearly set forth. A brief discus- 
sion and presentation of carefully collected data seems warranted. 

For purposes of analysis, the program as carried out will be considered in 
two categories, namely, (1) obstetric care and (2) economic a.spects. 

Obstetric Care 

Prenatal, natal, and postnatal care were rendered in accordanee vdth the 
maximum standards as adopted by eminent and authoritative modern obstetric 
centers. All patients receh'ed routine lung x-rays and, when necessary, roent- 
gen films (36.4 per cent) were employed for pehnmetry. A complete laboratory 
checkup, including Rh factor determination, was performed on each patient. 
Especially emphasized was history taking and diagnosis of presentation and 
position of the fetus during the six weeks before the onset of the expected labor. 
Care during labor and delivery was on a level with that established in recognized 
obstetric organizations. The majority of cases were delivered by diplomates of 
the American Board of Obstetrics and Gynecology and, in instances where pa- 
tients were not delivered by qualified speeiali.sts, a very close supermsion sup- 
plemented by teaching of the younger staff physicians was rendered by these 

specialists. 
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to allow the weight of the liver and abdominal contents to drop downivard, and 
thus pull air into the lungs when the head is raised and the feet lowered ; and 
the reverse to take place, causing expulsion of air from the lungs when the Iiead 
is lowered and the feet raised. 

The child’s head was lowered, and immediately tlie familiar thick mucous 
plug was expelled through the child’s nostrils. Alternate rocking of the child 
transferred and removed the weight of the abdominal viscera to the diaphragm, 
and thereby established a nontraumatic pulmonary ventilation. 

The apparatus pictured in the illustration consists of a Incite box, opened 
at the top and sealed at the edges and the bottom, resting on a platform whicli 
has a fixed level at one .end, and at the other end is attached to a rod connected 
to an electric motor, placed in the bottom of the cabinet that raises and lowers 
that end of the box a given number of times per minute. This can be altered 
from the usual rate of forty per minute by a simple change of a lever arm on 
the motor. The lucife box which is shown in the illustration, without the usual 
baby’s mattress in place, is shatterproof, and has sufiReient depth to permit the 
flooding of it with oxygen through the opened end of the box, and to take ad- 
vantage of the fact that the increased molecular Aveight of oxygen over that of 
atmospheric air ivill have the concentralion of oxygen down close lo the baby. 
Furthermore, it is permissible to make any necessary examinations on the baby, 
or cany out the further aspiration of mucus, or the use of .stimulants through 
the opened top. Heat can be supplied from electric blanket or hot water bag. 
It is advisable to aspirate as much mucus as po.s.sible Avith the first loAvering 
of the baby’s head before the head is elevated, Avhich tends naturally to make 
the baby aspirate the mucus itself. 
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Tablk III. Ep:coud of Amj Medicai, A'^istik in* 500 Patie.vt.s axi> NFAvriOKx 




AVKIIAGE 


TOT A I, 

l‘iai I’ATIKXT 


a. Prenatal vigits (Table II) 

b. Hospital delivery visits (500 cases) 

c. Hospital postpartum visits 10 days for 500 mothers and 

490 infants 

d. Consultants visits, nonobsletric medical and surgical con- 
sultations only (Table lA^) 

Additional hospital visits by clinic stall for comjdicntions, 
after usual lO-day period (Table lA') 

a. Maternal (Table IV a) 2984 - 5.92 ca. 

(Table IV b) 14(i() - 3.20 ca. 

b. Infants 4450— visits per patient 

Home visits made during pregnancy 
Clinic visits for postpartum checkups one jier month for 

4 months 


e. 


f. 

g- 


4,529 

9.00 

500 

1.00 

9,900 

30.0 

102 

0.10 

4,450 

4.50 

318 

0.24 

2,000 

4.00 

:i,.599 

28.90 


Grand total 


included are the prenatal and postnatal vi.sils for eight (l.G per cent) tnhercular 
patients (diagnosed by routine chest films) wlio aclnally wore visited by at- 
tending physicians at the Wallum Lake Tuberculosis Siinatorium, where tliey 
were hospitalized prior to and after delivery. The inereinent of both medical 
visits and hospital bed daj's for the treatment of these eight tubercular patients 
Avas preponderantly large. 

Table IV indicates not only the diseases complicating the pregnancy and 
neonatal periods, but also the hospitalization and the professional visit increase 
incidental to them. The textbook variety of diseases, so strikingly paralleled 
by this group of complications, implies the valid and forceful admonition that 
an obstetrician and gynecologist, no matter how well trained, must depend on 
the advice of medical and surgical specialists if the patient is to receive adequate 
advice and treatment. 

Sixty-nine (13.8 per cent) of the mothers wei’e hospitalized for the more 
serious of 421 ailments noted in Table TV; their treatment required an additional 
2,984 hospital days, or an equivalent of 60 per cent of tlie usual lying-in period 
for 500 normal parturients. Similarly, Urn 43 com]fiicaiions of the neAvborn 
babies required 1,466 extra hospital days, an increment of 30 per cent over the 
in-hospital period ordinarily required for 490 viable infants. These complica- 
tions, furthermore, increased the medical visits of both statf members and 
specialists by 4,552 calls (21 per cent). 

The obstetric costs, based on conclusions draAvn from this data (Table IV), 
must therefore include an increase per capita of six days for the maternal iios- 
pitalization, and of three days for that of the newborn. ' Combined, these repre- 
sent an over-all increase of 45 per cent in tlie basic obstetric cost. In addition 
to this, these complications increased the potential professional cost by 21 
per cent. 

While 80 per cent (362) of all maternal and newborn complications could 
be satisfactorilj^ treated by the clinic staff, the remaining 20 per cent (102)_ re- 
quired the services of numerous specialists. These included medical, surgical, 
eye, ear, nose and throat, skin, lung, and x-ray speciali.sts, as Avell as neurologists, 
cardiologists, urologists, psychiatrists, orthopedists, and pathologists. In all, 
102 nonobstetric consultations were made (Table IV). It is our confirmed 
opinion that a staff of this character constituted a definite safety factor for the 
large number of patients cared for in this clinic. 

Although not referred to in Table IV, there Avere numerous obstetric com- 
plications which necessitated specialized attention, but the postpartum hospital- 
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Table I. Statistics in 500 Consecutive Deliveries 


Vaginal deliveries 

486 

97.2% 

Cesarean sections (5 secondary sections) 

14 

2.8% 

Forceps deliveries 

prophylactic 263 52.6% 

extractions 44 8.8% 

307 

61.4% 

Episiotomies 

388 

77.6% 

Maternal mortality 

0 

0 

Maternal morbidity 


3.2% 

Fetal mortality (gross) 


5.7% 


Tlie excellent results obtained reflect the merits of scientific obstetric care 
and modern methods. Table I pre.sents a record of clinical facts which, in our 
opinion, speaks for itself. 

Economic Aspects 

To determine tJie general economic picture as applied to this clinic, a quan- 
titative stud}' of several elements of the program was necessary. These included 
the determination of the number of days of hospitalization, number of medical 
visits, obstetric, medical, and .surgical consultations, and the complications of 
pregnancy. The attitude of physicians as well as the patient was also examined 
in pertinent detail. Additional features, sucJi as social service, financial aid, and 
liome aid and nursing are discussed. 

There were 4,529 prenatal visits made by 500 patients. Many were seen 
for comparatively short iieriods since their husbands’ “orders” required mov- 
ing from one station to another. Table II indicates the statistical record of all 
prepartum clinic visits. 


Table II. Prenatal Attendance or 500 Patients 


NO. OP VISITS 

1 NO. OP PATIENTS 1 

TOTAL 

12 

101 

• 1212 

11 

88 

968 

10 

78 

780 

!) 

75 

675 

8 

39 

312 

7 

41 

287 

6 

18 

108 

r> 

22 

110 

4 

5 

20 

3 

14 

42 

2 

6 

12 

1 

3 

3 

0 

10 

0 


500 

4529 


In order to ascertain the total number of medical visits requii'ed for the 
complete care of these patients, the following statistics were prepared: Table 
III presents an over-all quantitative analy.sis of the care furnished by all phy- 
sicians in attendance, and includes visits made by obstetric, medical, and surgical 
specialists, as well as other medical staff members, for both mother and baby. 

The average of 28.9 physicians’ visits per patient represents all medical 
calls made. On the basis of the customary ten-day postpartum hospitalization 
period, the 500 parturients and the 490 viable infants required 9,900 hospital 
days. The complications Avhieh occurred actually increased this normal hospital- 
ization period 41.0 per cent. It should be noted that nursexy visits are recorded 
individually and separately fi’om calls made upon mothei's, since the newborn 
wei’e under supervision of a medical officer assigned as a pediati’ician. Also 
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ization rcquivoinonts J'or tiio.se were not nialerially ineroa.sed. Tlie.se included 
three placenta previas, one ahniptio placenta, one In-ow presentation, .several 
toxeinia.s ol! pregnancy (one, a breech presentation), four in.stanees of eephalo- 
pelvie dis])roportion delivered by cesarean .section after trials of labor, five in- 
stances of postpartinn hemorrhage, and four retained jilacentas. Several major 
surgical procedures were also necessary for acute abdominal conditions which 
occurred during pregnancy. 

The program, in addition to the medical care outlined, included many other 
features, which, in our considered judgment, were essential to its success. The.se, 
we submit, must be continued if a complete and satisfactory lu’ogram is to be 
maintained during peacetime. The Emergency .Maternity and Infant Care 
Program of the Federal Government defrayed the costs of war hosiiitalization 
in 58 per cent of our cases.; the remaining 42 per cent ])aid their own hospital 
bills. All other care and .service was rendered without cliargc. 

The Emergency IMaternal and Infant Care ])lan functioned smoothly under 
a .special Rhode Island State Agency. However, several criticisms of this plan 
will be discussed. Ai)plications for this service were prepared and inve.stigatcd 
by the local Social Service nurses, or the Navy Relief Society re})re.sentativcs. 

Further a.ssistancc was i-endered by the Navy Relief Society and the Ameri- 
can Red Gross for the varied problems whi<-h ai'ose among many of the families 
in the lowest, income groups of oidi.sted per.sonnel. I’his included financial loans 
and outright gifts, temporary j>lacing of children with responsible guardians, 
children’s playgrounds, donation of clothing and layettes, Rod Cross ambulance 
transportation, obtaining proper living quarters, and many other similar serv- 
ices. 


The Rhode Island State Health Department furnished additional ])ractical 
instructions for both mother and child, which, although overlapping our own 
services in certain respects, wore of great assistance. Its specially trained reg- 
istered nurses visited patients in their homes, attended minor medical com- 
plaints, furnished prescribed medications and trcatmcnt.s, and aided in prob- 
lems of child feeding and care, and finally rendered not only nursing, but even 
housework assistance to the postpartum ]iaticnt in need of help. 

Notwithstanding the satisfactory clinic recoi'd of obstetric achievement and 
the excellent service rendered by these supjdementary agencies, certain concrete 
and justifiable objections to this government iMatcrnity Service were encountered. 
While it is felt that many of these were due to wartime conditions, some are 
existent in peacetime, and are prc.sentcd as i-eal and i)ractical considerations. 

Primary among the criticisms was the patients' continuously mentioned ob- 
jection to the lack of what is ordinarily termed patient-physician relationsliip- 
At clinic visits patients were not uniformly seen by the same physician, nor Avas 
there any assurance that a certain doctor would be res])onsible for a specific 
delivery. The doubt as to which ph.ysician would actually perform delivery 
created a profound sense of insecurity in the ])atient’s mind. This sense of 
insecurity was enhanced by tlie frequent change and occasional dearth of medi- 
cal personnel which resulted in long periods of waiting, crowded clinics, hast.v 
interviews, and attendance by new or different medical officers, all of wlneli 
represented further justifiable eau.scs of dissatisfaction. An intense resentmmit 
was generally expressed and obviously manifested toward ward hospitalization 
because of the attendant lack of privacy, disturbed rest, and impersonal nursing 
care. These complaints often resulted in insistence on private room accommo- 
dations at the patient’s own expense — a grievance of serious import to the Ion 


income patient. 

The opinion was, 
these unsatisfactory 
service. ’ ’ 


furthermore, often expressed that the parturients accepted 
conditions since “most, of the .specialists were in tiic 
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Table IV. Diseases and Conditions Found in 500 Mothers and Newborn 
(Number, Consultations, Number Hospitalized and Total Hospital Days) 



12 

1 

iled 

1 

S 

9 

Aled 

2 

8 

3 

Med 

3 

6 

G 

Med 

2 

5 

4 

Aled 

5 

4 

3 

Med 

1 

3 

3 

Aled 

3 

3 

2 

Aled 

1 

1 

1 

Aled 

1 

2 

1 

Aled 

1 

2 

2 

Med 

2 

2 

1 

Med 

1 

1 

1 

]Med 

1 

5 

5 

Heart 

5 

1 

1 

Heart 

1 

4 

4 

Heart 

0 

2 

1 

Heart 

1 

8 

8 

Lung 

8 

38 

22 

ENT 

1 

6 

4 

Ortho 

0 

1 

1 

Ortho 

1 

3 

2 

Npsy 

2 

1 

1 

Proct 

0 

3 

1 

Urol 

1 

■ 2 

1 

Skin 

0 

O 

2 

Neuro 

2 

1 

1 

Eye 

1 

1 

1 

Surg 

1 

91 

0 

— 

4 

58 

0 

— 

0 

53 

0 

— 

0 

19 

0 

— 

2 

18 

0 

— 

0 

14 

0 

— 

4 

12 

0 

— 

0 

4 

0 

— 

2 

4 

0 

— 

4 

4 

0 
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4 
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— 
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3 

0 

— 

1 

1 

0 

— 

0 

1 

0 
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0 

421 

85 


69 . 

1 

1 

ENT 

1 

8 

0 

— 

8 

IS 

0 

— 

]8 

G 

G 

Heart 

C 

G 

C 

X-ray 

G 

2 

2 

X-ray 

2 

2 

2 

Neuro 

2 

43 

17 


43 

4G4 

102 


112 


A. Maternal 

Hypertension without toxemia 

Hypertension with toxemia (vertigo, edema, tachycardia, 
negative urine) 

Plilebitis, femoral (2), saphenous (1) 

Diabetes mcllitus 

Sypliilis; treated with penicillin, and mapharsen and bis- 
muth 
Asthma 

Preeclampsia; nephritis, hypertension, tachycardia 
Thyrotoxicosis 
Virus pneumonia 
Malnutrition 
Duodenal ulcer, active 
Catarrhal jaundice 
Pulmonary embolism 
Docompeusaled rheumatic heart disease 
Active rheumatic fever; gallop rhythm 
Compensated heart disease; inactive (3 rheumatic, 1 
congenital) 

Tachycardia persistens 

Active pulmonary tuberculosi.s, sanatorium care 
Upper respiratory infections, acute type 
Myositis, sprains, sacroiliac, lumbar, cervical, extremities 
Sciatica 

Psychosis (2 postpartum; 1 manic depressive) 

Colitis, fistula 

Unilateral Icidncy (postoperative status) 

Ichthyosis 

Mild convulsions postpartum; 1 toxemia; 1 unhnown eti- 
ology 

Internal strabismus; surgical correction 
Inguinal herniorrhaphy 
Nausea, vomiting — first trimester 
Extremity edema, severe 
Pi-egnuncy anemia 

Uterine retroversion, .symptomatic; first trimester 
Obesity 

Habitual abortion 
Trichomonas vaginalis 
Acute pyelitis; 1 bilateral 

Gonorrheal cervicitis, bartholinitis, urethritis; penicillin 
cure 

Acute tonsillar abscess 

Oophorectomy; twisted dermoid cyst 

Uterine fibro’ids: 1 degeneration, conservative treatment 

Measles 

Chronic alcoholism _ 

B. Fetal 

Congenital larjmgeal stridor 
Premature babies between 3 and 4 pounds 
Pi-emature babies between 4 and 5 pounds 
Congenita] cardiac anomalies 
Congenital duodenal stricture 
Enlarged thj'mus 

Hydrocephalu.s, spina bifida _ 


Grand total: Maternal and fetal complications 


3 3 

15 30 

15 45 

5 10 

7 35 


40 

120 

21 

21 

22 

22 

10 

10 

19 

38 

24 

24 

43 

43 

28 

140 

36 

36 

1 0 

0 

12 

12 

270 

2,160 

5 

5 

;s 8 

16 

22 

22 

15 

30 

0 

0 

4 

4 

0 

0 

i- G 

12 

4 

4 

10 

10 

3 

12 

0 

0 

0 

0 

8 

16 

0 

0 

8 

32 

0 

0 

10 

20 

1 

12 

G 

6 

14 

14 

fc 12 

12 

0 

0 

0 

0 


2,984 

120 

120 

39 

312 

18 

324 

25 

270 

20 

120 

10 

20 

150 

300 

1,4GG 
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Larger communities throughout the fount ry, wliile in need, perhajis, of 
financial aid for needy cases, admittedly requii'c no change in tiie tyi)c of liigh 
caliber obstetric sei'viee wliieh is rendered Ity civilian oj-gaiiizations. In the 
smaller comnuniitics, lunvever, there is a dire need for improvement, and it is 
highly dubious, in our opinion, as to whether a national jdan of this kind will 
find it jiossiblc to ovoi-eomc an imiwrtant and si>eeific problem relating to the 
])i-oeurement of specialist staffs for these small communities. In the majority 
of small towns an obstetric, medical, and surgical staff of specialists, similar to 
the one described at this hosjiital, is without doubt unavailable as a general nile. 
That the success of any maternity group service is dependent upon such a staff 
is a certainty, in our o]nnion. JIow the government will solve this vital problem, 
and whether it can be solved, is beyond the scone of this paper. 

A physicians’ and siiecialists’ salary .schedule, much increa.sed over that 
used during the war, and commensurate witli medical qualifications and the level 
of earnings in ])rivate practice, will add a tremendous financial burden to the 
expenditures already refen-ed to. 

It is imperative that this governineni project attract high caliber physician.s. 
if it is to endure: and it will be impossible to accompli.sh this without at loa.st 
a fair .salary .schedule. It is difficult to compiehend how obstetric .service of the 
high quality rendered by this clinic will be continued, when one reflects the 
most recent example of government medical conqiensation, namely the low 
standard of in-ofossional olistetric fees set forth by the E.M.T.C. for maternity 
care. Excellent obstetric care cannot possibly be rendered at this low com- 
pensation level. 

• In order that efficient and scientific obstetric care be continued, the govern- 
ment subsidized system would bo obliged to ab.sorb well-trained physicians from 
civilian medical centers. The pre.sent high type of medical education and re- 
search must therefore be partially .sub.sidizcd but not interfered with. 

Experience, and a review of past government pei-formance, would .seem to 
indicate clearly that any government .subsidized entei-pri.sc cannot exist without 
political interference, and it is difficult to visualize a federal maternity program 
that vnll prove the exception. 

We repeat that good obstetrics can and has been ])racticed in the maternity 


clinic of the Newport Naval Ho.spital undei- government sponsorship. 

If a maternity program of national scope is to l)e launched and nerpefi’^f^V' 
Ave submit on the basis of experience gained in tliis government clinic, that it 
must of necessity employ all the cardinal principlc.s. and eliminate all of the 
.shortcomings recorded above. The smaller communities must .share its benefits 
since here especially does the need exi.sl foi- lielter okstetric.s. The stupendous 
financial responsibility imjiosed by a high-grade maternity service, as well as the 
widesiiread benefits toward the national health, must be presented to the nation. 

Any political attempt to advance this iirogram, Avhich obscures the simple 
but costly requirements that, in our experience, have proved to be both neces- 
sary and equable for all concerned, Avould be manifestly misleading. Unless 
such a program is presented in its true light, is thoroughly understood, ano 
willingly accepted, it would, in our considered opinion, soon fall into general 
disrepute and finally into complete disuse. 



BERNSTEIN ET AL. : GOVERNJIENT SPONSORSHIP OF MATERNITY PROGRAM 515 

From the physicians’ point of view, it may be stated that, while absolutely 
no interference was incurred from superior officers in the treatment of patients, 
policy necessitated the constant use of “proper channels” to expedite routine 
matters. Although this proved irksome and time consuming, the medical care 
of the patient was rarely disturbed. “Paper work,” while minimal in this 
Dependents Unit, consumed a fair share of the Medical Officer’s time, and 
preparation of extended and detailed reports often took precedence over actual 
medical duties. 

Of interest and significance witli regard to future emplo.yment of doctors 
by the government were the responses to a questionnaire submitted to the en- 
tire group of specialists at this activity; it revealed that their peacetime salary 
requirements were four to five times more than the remuneration received for 
their services during tlie war period. Furthermore, all but one physician were 
unwilling to continue in salaried positions of this type and prefei'red to return to 
private practice. This attitude toward government employment ivas decisive. 

Certain additional impressions were gained by the authors which will be 
discus.sed from the standpoint of perpetuating a similar government program 
in peacetime. Although the.se are based solely upon observations made at this 
Naval activity, it is nevertheless felt that they ai‘e applicable to any goAmriiment 
controlled group maternitj* service. Careful analy.sis and mature consideration 
have revealed the requisites as well as shortcomings which appeared in this 
government maternity program. It is felt that if the neee.ssary conditions are 
fully met, a federal program based on the.se essentials might be successfully 
maintained. 

Wliile the implications as to the future success in peacetime of a similar 
undertaldng of national scope are somewhat dubious in our minds, a review of 
the factors which proved essential to the success of this wartime clinic may 
prove advantageous. 

Of primaiy importance is the fact that a scientificalty adequate maternity 
service can be, and was, rendered under government sponsorship during the war 
in this clinic. The excellence of service was made possible by conditions which 
were largely due to the exigencies of the war period. These may be stated as 
follows : 

1. An over-all medical and nonpolitical control exercised solely by a group 
of phy.sicians; in this instance, the medical officers in charge of the Bureau of 
Medicine and Surgery of the United States Naiy. 

2. Complete and immediate supervision by specialists in Obstetrics and 
Gynecology unhindered by any nonmedical influence. 

3. Cooperation of a large and varied staff of well-trained and qualified 
medical and surgical specialists. 

4. Emphasis on prenatal and parturient care in accord with the highest 
precepts and doctrines of modern and .scientific obstetric teaching. 

5. The incorporation of an efficient and human Social Service, Home Aid 
and Nursing, and Financial Aid organizations, which completed tlio }yrogram 
at this activity. 

These were the cardinal elements which, in our opinion, effected excellent 
care and a smooth and efficient clinical management of the program. The 
perpetuation of such a clinic after the war will be dependent upon these basic 
principles. In addition, the elimination of ward liospitalization, crowded clin- 
ics, impersonal nursing, insecurity of patients caused by doubt as to medical 
attendance at delivery, etc., are essential. The various minor extraneous duties 
imposed upon physicians should be ti’ansferred to j^roper extramedieal de- 
partments. The above changes obviously demand increased expenditures, but 
they are absolutely necessary to achieve* results compatible with a satisfactory- 
service for patients and satisfactory working conditions for physicians. 
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jecl. The hook is well illustmtefl, pnrlieulnrly on the section on operative lediriiquc and 
postoperative care. •I’lie eornpletcnoss of the hook is rioted in a discussion on the, social arid 
economic conditions on’ectinp; this phase of medicine, which includes a section on the function 
of the medical social worker, and her part in the prohlems of Oynecolottic Nursin}^. 

JMfH.1I' ]•'. WlM.lA.M.S 

Van Eavensteyn has puhlished a doctoral thesis from the University of Utrecht, con- 
taining studies on follicle ripening.'* In the true doclor.'il fashion, he starts his hihliography 
with Hippocrates, and ends with Itegnier do Graiif. 

The hook contains a careful study of the di'velopnu'iit of tlu' ovarian follicle, influenced 
eonsiderahly hy the work of Moricard. Hesides the histologic data, he has investigated the 
vitamin 0 content of the follicular cells in the preovulatory jdiase. lie eoacludes with 
reports on war amenorrhea. 

]{. T. JMiaxk. 


This monographe. deals wifli the iron metaholism of mother and child during pregnancy. 
The hemoghdun of the serum is elevated during pregnancy over tliaf of the nonpregnant 
average, drops iiliruptly after labor, hut within one week readies the noupregnant norm. The 
placenta acts !is a suifplementary spleen. This accounts for the increased hemolysis in preg- 
nancy. Iron can traverse tlie jdaeental harrier. The fetus' serum has a higher iron content 
than that of the mother. In the newhorn, there always is a Iiyperhiliruhincmia (indirect). 
If there is a reduction in hlood volume, according to the iiuthor, .iaundice develops. 

It. T. Pkan-K. 


The second edition of Barbosa’s Practical Obstetrics" which, in lO-tO, was given the 
Mine. Durocher’s prize, has appeared after an interval of four years. This is a very detailed, 
simple description of every phase of obstetrics, normal iis well as pathologic. The exposition 
is very sequential .and paragraphed in such a fashion as to he striking to the student or ob- 
stetrician. Tlierc are numerous illustrations, mostly .«chematie, simple, hut very e.xprcssive. 
The additional now illustrations and the revision have brought tiie hook fully uji to date. 

]?. T. FnAXK. 


Human Embryology by Pattens is designed for tlio medical student and practitioner. 
The text aims to show the great practical importance that a knowledge of omhryologi' plays 
in ever 3 'day medicine. The continuity of development, sequence, and significance are 
featured. The hormonal cycle, its change during pregnancy, and the consequent phenomena 
are described. False implantation, placenta previa, monsters, teratology, achondroplasia arc 
some of the subjects introduced. Tliis method of treatment keeps up interest and aids m 
remembering facts. 


“Stiulies Over Ue Follikclrljplnir. Histolotrlsch omlerzock over (le foIliUel van <le Graaf m 
(le praeovulatiephase, klinisch ontlerzook over tie oorloRsanienorrhoe te ’.s Gravenuagre in e' 
1945, met een inleidingr over tie Keschietlenis van hot onclerzoek van tie follikel van pe uimu- 
Door Theodoor Leopold Willem A'an Ravesteyn. Arts. Geboreii Te Kerbeek. Proef^liriU. re 
Verkrijging A’an Den Graad A’an Doctor In do Genccskunde Aan De Rijksuniver.siteit Te 


pages. Eduard ijdo N. V., Leiden, 1940. 

*Het Ijzcrmetabolisme Bij Jlootler en Kliitl. Door AI. J. Renaer. 1.59 pages. UitgeversmiJ- 
N. Y. Standaard-Boekhandel, Antwerpen, Brussel. Gent. Leuven. 1945. 

■'Obstetrlcia Prfitlcn (Laureada pela Academia Nacional tie Medicina com o Premio M'”®' 
Durocher de 1940). By Luiz Aguirre Horta Barbosa. Docente livre de CIfnica Obstetnea e a^ 
Clfnica Ginecoldgica da Faculdade Nacional de Medicina da Universidade do Brasil. "S^steniL 
da Maternidade Escola. Assistente de Ginecoldgia e Obstetricia do Hospital de S. Joap Rausia 
da Lagoa. Professor do Curso de Enfei-magem Ob.stOtrica. Membro da Sociedae de Dbstetia-w 
e Ginecologia do Brasil, da Associacao Paulista de Medicina e Cirurgia e da Societmti o 
Obstetricia y Ginecologia de Buenos Aires. 2.“ Edlgao. 518 pages. Editora Scientiflea. Rio o • 


Janeiro. 1945. ■* , nf 

sHiiman Embryology. By Bradley M. Patten. Professor of Anatomy in the Universitj o 
Michigan Medical School. 770 pages. With 1,3(50 drawings and photographs grouped as 
illustrations. 53 in color. The Blakiston Company. Philadelphia. 1940. 
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Review of New Books 


Gynecology and Obstetrics 

The third edition of the Synopsis of Gynecologyi based on the textbook, Diseases of 
Women by the two Crossens, has aiipeared. This is the third edition since 1932, The book, 
like previous editions, contains a tremendous amount of information in very compact format, 
with quite a number of illustrations and plates. I notice that in this revision no mention of 
penicillin for tho treatment of gonorrhea is made. This book is of value botli as a rerdew for 
students and as a handy reference for bu.sy practitioners. 

R, T. Frank. 


The ninth edition of Bourne’s Synopsis of Obstetrics and Gynaecology , 2 since 1913, 
maintains the same object, namely, as a rapid review for passing qualifying examinations. 
It, likewise, is of real use to the Imsy practitioner. 

Tho newer methods of therapy for functional troubles, as well as the use of the sul- 
fonamides and penicillin for the treatment of gonorrliea, etc., are included. The footnote 
illustrations in line drawing are niimei'ous and instructive. I'lie book contains a huge number 
of facts within a small compass. 

R, T. Frank. 


The 1945 Yearbook of Obstetrics and Gynecology,-^ edited by J. P. Greeuhill, offers 
a quick and convenient resume of tho world ’s literature of the two .specialties. As in tlie past, 
the personal comments of the editor regarding particular topics or individual papers lend much 
interest to the book. 

Philip F, Williams 


Tho third edition of Gynecologic Nursing-f by Crossen and Hoffert follows closely the 
currieulum advised by tlie National League of Nursing Education. In tlie 1 elision, the au 
thors liave noted the recent advancements of endocrinology, treatment of infection, prepara- 
tion for operation arid po.stoporative care, and tlie p.sychological faetois involied in tie su 


^Synopsis of Gynccolojry. Based &nlver- 

geon Crossen. M.D., F.A.C.S., to*- the ^ St. Louis Maternity 

slty School of Medicine: Consulting Gynecologist to Uie Barn Society and tlie 

Hospital, and St. Lulce’s Hospital; Fellow of the Amei ican necmoBu-ai^^ Crossen, M.D.. 
Central Association of Obstetricians and ^\m^hington University School 

F.A.C.S.. Assistant Professor Clinical Gynecolop ObMctncs and the St. Louis 

of Medicine: Assistant Gynecologist end Ohstetncian to the Hospital - Fellow of the 

Maternity Hospital; Gynecologist to St. Luke’s Hospital and to DePaul rtospimi e n 
Central Association of Obstetricians and Gynecologists. Tliird Edition, /.id page.-,. 

Mosby Company. St. Louis, 1940. 

-Synopsis of Obstetrics and Gynnecology. By Aleck 
(Camb.), F.R.C.S. (Eng.), P.R.C.O.G., Consulting - • j 
pital, London ; Obstetric Surgeon, St. Mary s Hosr 
Hospital for M'^omen; E.vaminer in University of >_ - 
Midwives Board, and Conjoint Board of England. _ ■ 

diagrams. 500 pages. 'Williams and Wilkins Co., . ■ 

=>Thc 1945 Yearbook of Obstetrics and Gynecology, Edited by A-MWI^mBons" ‘ TlirY 
Gynecology, Cook County Graduate School of Medmme. aOS pages, 114 illustraL^^ 

Book Publishers. Incorporated. 304 South Dearborn Stieet. Chicap. Illinois. ■ 

■'Gynecologic Nursing. By Robert James Crossen, Assistant Professor 
cplogy and Obstetrics, AVashington University Scb°ol of Medicme St. ^ s AW 

Hoffert. Instructor, University of Minnesota School of 

Edition. 248 pages. 194 illustrations. The C. A^. Mosby Company. St. Louis, ll)4C. 


Bourne, M.A., M.B., B.Ch. 

... r' — lotte's Hos- 

. ■■■ ■ , Samaritan 

.V ■■ ■ ■ to Central 
■h numerous 
. Book. 1945. 
J. P. Grecnhill. Professor of 
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various electronic and nuclear forces, these arc studied in connection with their linhaec or dis- 
rupture. Then one ascends at the level of the greater aggregations, the giant molecules, or- 
ganic chemistry, and ftirthcr going-np to the colloidal, threadlike and leaf like units which 
■form the fibrils and fibers, the films. membrane.«, and septa throughout living cells. The 
structure of protoplasm, the plasma membrane which is the interphasc between living and non- 
living material: the snbmicro.scopie arehitecturc, changes in jiermeability. One of the main 
phases of the discussion, is the myosin in muscles. 

In addition to the senior Jiuthor, libber, various sect ions are t.-iken up by Hitchcock, 
Bateman, Goddard, tuid Fcnn. 

B. T. FitANK. 


Diseases of the Adrenals by SolTcr)' is a very compact Imf cornjileto ami thorough 
monograph on all jihases of the adrenal gland. There is a .short hut detailed dc.=cription of 
the chemical tests used in connection with adrenal diagnosis, particularly the determination 
of the sodium and chlorides in the .scrum and urine; likewise that of pota.«sium and the assay 
for the male se.x hormone and the IT-kctosteroids. The tests are completed by a description 
of the salt tolerance test, the salt deprivation test, and finally, perirenal insufilation. A 
short but adecpiato chapter deals with the phy.siology of the gland, including the elTect on 
elect rolyte.s, carbohydrate metabolism, and the .secretion of the cortical hormone. Tlic author 
takes up the relation.ship of the adrenals to all the other glands of internal secretion, a very 
complicated situation; likewise the effect of .shock upon the adrenals. 

The pathologic symptonmtology and laboratory findings in Addison’s disease arc de- 
scribed in great detail, the tiuthor having a large clinical material with which to illustrate. 
A separate chapter deals with the treatment of Addison’s disease, a very delicate situation 
which requires experience, labomtory control and minute :ittention to detail. Personally, 
I predict that the treatment of Addison’s di.seaso will become ti sjiccialty much like the 
treatment of diabetes has become. A chapter is devoted to the adreno-genital syndrome, both 
where it is purely functional, and where it is due to hyperj)lasia and malignant tumors. The 
very varied clinical manifestations are gone into in detail, including the elTcct on carbohy- 
drate metabolism. The blood electrolyte changes in connection with hormonal studies are dealt 
with carefully. The final two chapters cover the subject of disturbances of the medulla. 

This is a very well-balanced monograph written by a man who has a long personal c.x- 
perienco with laboratory investigations and likewise a large clinical material which he has 
handled over a number of years, 'riiis monograph is to bo highly rccoraraended. 

R. T. Frank. 


Biological Actions of Sex Hormones by Burrows^ goes far beyond a mere compilation 
of the literature, although it covers the entire subject in a most detailed and masterly fashion. 
The author has a long experience in experimental work on the sex' hormones, which has en- 
abled him to present a huge bibliography in a most compact but yet accurate, full and 
well understandable form. It is quite impossible in the compass of tlie review to give even 
a faint impression of the immense amount of documentation, its excellent arrangement, and 
ease of finding. Naturally there are many omissions because the literature today is too great 
to permit of complete presentation, except in the form of an index medicus. 

The hormones taken up are the gonadotropic ones, the gonadal hormones, both androgens 
and estrogens, the progestins, and finally the sex hormones of the adrenal cortex. This book 
should prove a standard source book for many years to come. 

R. T. Frank.' 


iiDiseases of the Adrenals. By Louis J. Softer. M.D., Adjunct Altendins 
Mount Sinai Hospital. New York City. Illustrated with 42 engravings and 2 color plates, 
pages. Lea & Febiger, Philadelphia. 1940. - r q ■'.14 

^Biological Actions of Sex Hormones. By Harold Burrows, C.B.E.. Ph.H.. 
pages. University Press. Cambridge. London, England. 194.1. 
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The newest ova — Sertig and Rock — are pictured. Tlie ductless glands as a group, 
irrespective of embryonal development, are described. 

The various systems are described, fully, clearly, as in other texts. The illustrations 
are abundant (1,366, with 53 in color), very well drawn and reproduced. A bibliography 
concludes' this very satisfactory textbook. 

R. T. Fraxk. 

The present volume, Conirihvtiom to Emhryology^-> from the Carnegie Institution of 
Washington, contains nine contributions. deAllenda, Shorr, and Hartman report the re- 
sults of a comparative study of the vaginal contents of rhesus monkeys and women. These 
studies have revealed a fundamental similarity between the vaginal secretions in the two 
species, during the menstrual cycle and under the influence of exogenous hormones. Tlie 
authors note that the vaginal mucosa of the monkc)' is thickest at ovulation, whereas the 
human, the epithelium is thickest in the luteal phase. Dr. Streeter contributes another sec- 
tion of his monogi’aph, ''Developmental Horizons in Human Embryos.” In the current 
contribution, he discusses groups 13 and 14 of the 25 developmental groups which are to cover 
the flrst seven weeks of embrj'onic life according to the state of development. He has discussed 
the characteri.stics of the external form of embryos belonging to group 13, as well as fi.xed 
points in various systems in this age group. The period of indentation of the lens plate is 
an outstanding characteristic of group 14. The material for the.se studies has been con- 
tributed from many sections of the United States; such cooperation should be continued to 
forward this important work of the Institution. 

Hertig and Rock contribute studies of two ova of the prcvillous stage having develop- 
mental ages of seven and nine days; and with Heuser of two human embryos showing the 
earliest stages of definitive yoke .«ac. This materia] was discovered in surgically removed 
uteri. Wilson contributes the study of a sixteen-day (Rochester) ovum di.«covered in curet- 
tage material, and Marchetti de.?cribo.s a prcvillous human ovum, also recovered from a curet- 
tage specimen. This ovum was considered to be about thirteen days old. Corner di.«cu.sscs 
the development, organization, and breakdown of the corpus luteum in the rhesus monkey, 
and describes the appearances revealed by routine histologic methods. He notes that the 
diagnostic signs of the age of the em-pus luteum of the monkey a{)parently can he applied to 
human corponi lutea. Burns contributes two articles on the reactions of the })!iallus and the 
urinogenital .sinus in the oppossum to sex hornione.s. He .«hows that estrogenic substances 
have an almo.st exactly opposite cft'ect on histogenesis of the phallus compared with tho.se pro- 
duced by androgens. The reactions aiipear to be highly specific. His final contributions 
note the specific manner in which the tissues of the urinogenital sinus re.'-’ponds to tre.atmcnts 
with androgen.«, a reaction which closely parallels the experiments de.^eribed for the phallus, 

Pmur F. IVii.r.a.M.s. 


Miscellaneous 

Physical Chemistry of Cells and Tissues by Hober with collaborators^* i,« a .‘-erious 
and successful attempt to present • ‘ jihysiology as a branch of [)hy,''ical cheitii<*!il .science 
dealing with life as a physical, though exceedingly iromplc.v .system, that may be subjected 
1o scientific amilvsis like any other natural object.*' This is a presentation of tlie fumhi- 
menftils and an analysis of the life of a cell by means of the tools of mo'Iern ptnfics. In 
their prefticc the autliors acknowledge that there are a gre.'it number of unsolved problems. 

The book is far beyond the knowledge of the average physieian iinle.-s he has hml a 
good training in physical ehemistry. .Starling with the atoms :ind molccnles and ilejining the 

^^on.riballons to KmUryoIo^.v. Volume .tl. numbers lt>8 to IW. ’ y' 

42 color plate.s. CarncKic In.stitutlon of W.isbinirton Publication ...... W .islilnf-ton. it. C. 



Koehest.-.r. Y. 070 r-tpes. Tlic PlaVi.ston Co.. Plilladelpiilri. ll'i. 
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Tiio fourtli edition of lliis Textbook on Pediatries'" is n Hueecfisor to tiic former Grif- 
fitli and Afitclicll edition, Foriv-nine uu1Iior.M liave ermtribufed (lie text, edited bv Waldo E. 
Nelson, to meet fiio needs of nndert;radnnfo medieal students, as well as both pediatricians 
and general practitioners. Tiie familiarity of tlie editor witli tin; previous editions lias aided 
liim in giving an.exeeiicnt sense of unity to tlie many contributions. 

Tiicro is mueli of interest and value in ibi.s book for tin; obstetrician ivbo is concerned 
with tho problems of the newborn itifant and tlic ))roinatnrc infant, as well in the di-^eus-sions 
on congenital malformations and diseases, the thymus gland, iind erytlirobJaslosis. Those wlio 
must combine pediatric inadice witli obstetric work will find the present text a useful ref- 
erence work. 

PHII.lf F, WlI.I.IAM.S. 


J^Atitchel 1-Nelson Textbook of Pediatrics. Edited by VValdo E. 

Temnle Universit^^ School of Medicine. 1.320 pages. 510 illustrations, 26 color piaw- 
Fourth editmn ^evise^ W^^ Company. Philadelphia and London. 1945. 
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Snyopsis of Physiology by Mainis is offered as a text for review purposes. While it 
covers an enorrnous held, it makes no pretention to hit more than tlie high spots. In order 
to accomplish this, the author has confined himself to data applicable only to the human race. 
He has cut out all debatable material and confesses that tlie book is dogmatic. Brief mention 
of some physiological disturbances in disease, however, is included. 

Enormous range and the compactness of the synopsis makes detailed review quite im- 
possible. However, it may be said that for anyone acquainted with the basic facts of ph 3 ’si- 
olog}' this text is of utmost value for review purposes or refrcslier. The information is ac- 
curate and detailed, well up to date. 

E. T. FrAxXK. 


Cornell- Conferences on Therapy (Volume I)^'* is a forum in which pharmacologic 
and practical therapeutic irroblems arc discussed infonnallj'. The fifteen contributions have 
appeared either in the Journal of the American Medical Association or in the New F ork 
State Journal of Medicine between 1942 and 1945. Very pertinent and practical questions are 
discussed, such as tlie “use and abuse of bed rest"; "treatment of heart failure"; "man- 
agement of abdominal distention"; "the Eh factor in therapj’." The book is well wortli 
attention. 

E. T. Frank. 

The autlior, in this short monograph, is presents a concise epitome of what is the pres- 
ent concept of essential hj-pertension. He has gathered the extensive and widelj' .scattered 
literature, weeded out the nonessential, and gives the important facts onlj’. 

Ho empha.sizes the fact that the disoa.se affects the whole vascular system, that the charac- 
teristic lesion is a diffuse hjTcrplastic sclerosis of the arterioles. Clinicallj', the majority' of 
cases are slow but progressive, the malignant varietj' being uncommon. The various mode.s 
of thcrapj’ arc described. The monograph is well put together and well illustrated. 

E. T. Frank. 


This new book, Preventive Medicine and Public Health, le is offered to introduce 
medical students to a new point of view in medical education; that the ph}’.sician in practice 
in a cornmunitj' has a responsibility of preventing illness not onh' among his onn patients 
but in the community. The author regards preventive medicine as an e.s.«cntial part of a 
phj'sician’s clinical practice. He brieflj- discusses environmental sanitation, gives a more 
extended discussion of communicable diseases, which is communit.v public he.ilth, then proccef s 
to the subject of child hygiene and adult health protection and promotion. In these chapters 
there are e.\eellent discussions of the development of child health protection, inclu mg ma 
tcrnal care and such individual problems as mental hj’giene, cancer, h 3 pertcnsion, .in a erpe^. 
In the section on public health administration there are two chapters which merit attention; 
“adequaev of medical care," and a "national medical care program. The aut • 

all biased' in his analysis of the various studies that have been made, and he feels that medical 
care programs should be developed locally, according to the nee<ls of each communi 3 , an 
spread upward rather than being directed from a central .«ource. pjjjjjj, p Wiiiiam.s 

^ T, ,, j 1 T>h V Professor of rii.vsloIoiry, Mf.-flfc.nl 

“S.viiopsls of PJijsIoIog:.v. By Rollanfl The C A*. Mosby Comp.any, .St. Louis. 

College of A^frinla. Kichmoncl. Illustrated. .'Ml papes. nice.. 

t-mitpcl bv H.-tm- Gold. Af.D., Manapinc 
I'CorncU Conferences on Tlierapy. d • VcKoGn C.attcll. M.D.; Charles H. 

Editor: D.avld P. Barr. M.D.: Eunenc K. Yorir IPfC. 

Whoolor. AI.D. .ISG papes. The Alacmillnn Companj, Vorl . p F.A.C.P. 

»An Introduction fo Esscntlnl HvperiPnslon. By Iticb.ird . 

SS pamis. Charles C Tlioma.s, Sprinpfleld. Illinois, lam. 

.. * T?V Wi: 


SSpamis. Charles C Thoma.s. Sprimrfield Profe.s-sor of Public Health 

I'rreccnfive 3rodiclne and f^nllpce paRC.''. llluntratcd. The .Mnc- 

and Preventive Medicine. Comcll Eiiiverslty Medical coiiece. i -o-c 

mlUan Company. Mew York. 3010 . 
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cyst extirpated. Postoperative removal of more fluid from the tiiorax was necessary but 
the patient made an otherwise uneventful recovery, find remained entirelj' well. 

The literature is reviewed and differential diagnosis discussed. A registry for the 
tabulation of cases of ISfeigs’ s.vndromc is .suggested irrespective of the type of ovarian 
tumor found so that a true basis for its incidence may be established. 


Pregnancy, Complications, Etc. 

Finn, William F., and Lord, Jere W.: Carcinoma of tbc Colon Producing Acute Intestinal 
Obstniction During Pregnancy, Surg., Uynec. & Obst. 80: r>4r>, ]!)I5. 

The case history of a jiatient, .six month.s pregnant, with carcinoma of tiic sigmoid 
and acute intestinal obstruction is reported. A transverse colostomy with decompression 
■was first performed, and two weeks later the tumor was removed, the continuity of tJie 
bowel being restored by end-to-end anastomosis. Two weeks after tliis, tlie colostomy was 
closed. The patient was delivered normally at term of a normal infant. The case is re- 
ported because of the rarity of this complication of pregnancy with survival of the mother. 
The good result was, in the opinion of the authors, due to the fact that the carcinoma wa' 
operable and that it first manifested itself by the presence of obstruction rather than 
dystocia or peritonitis. 

Lt. L. M. Hku.siax, Jil.C., USNK. 


Scb'warcz, Ricardo, and Pinto, Roberto M.: Prolonged Pregnancy, Bob Soc. do obst. y 

ginec. de Buenos Aires 23: XM, lll-l-l. 

Accepting Wahl’s concept that j)regnancios which exceed 2S2..'3 days counted from the 
first day of the last menstruation are i)rolonged, the authors have observed thirty-eight of 
these cases in the past few years. The pregnancies riinged from 290 to 315 days; eighteen 
were under 300 days, and fifteen beyond this limit, and SO per cent of the women were 
primiparas. 

From a practical point of view, prolonged pregnancy nearly always occurs with an 
overdeveloped fetus which may result in serious mechanical dystocias causing fetomatcrnal 
morbidity and mortality, or intrauterine death of the fetus ])robab1y due to placental changes. 

The interventions performed in the reported cases included six applications of for- 
ceps, six cesarean sections, one suture of the cervix and the lower uterine segment, and 
fifteen episiotomies. 

All the forceps applications were indicated In' dystocia due to excessive fetal size; 
the weights of the fetuses ranged from 3,520 to 4,500 grams. 

No fetal or maternal mortality resulted from any of the interventions. However, 
there were four intrauterine fetal deaths, two of which occurred during the last days of 
pregnancy and two at the beginning of labor which was medically induced in one case. 
The duration of the four pregnancies ■was 290, 305, 310, and 315 day.s, respectively. Of the 
four dead fetuses, three were males; the preponderance of this sex in prolonged pregnane} 
has been observed by other authors. 

The excessive size of the fetus and its possible intrauterine death are the two funda- 
mental factors on which are based the rules which obtain for the treatment of prolonged 
pregnancy. When the pregnancy reaches 280 days, careful observation of the woman is 
started, and this period is extended for twelve days. Between 292 and 302 daj'S is the 
period of alarm when the various methods of interruption of pregnancy' are considere , 
two methods are preferable: medical induction and cesarean section. 

Primary cesarean section is indicated in cases of fetal suffering, excessive fetal size 
(pelvicofetal disproportion) and previous fetal death in prolonged pregnancy. 

J. P. Greenhh-i- 
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Di Guglielmo, Iiorenzo, and Pepe, Antonio I*.; Tuberculosis of the Endometrium, An. d. 

Inst, matern. y asist. social, Buenos Aires 5; 168, 1943. 

The authors report a case in ■which the diagnosis "(vas made by histologic examination 
of the material obtained tlirougli exploratorj- curettement. 

The patient, aged 22 years, liad dj'smenorrhea beginning with the first menstruation 
at the age of 13 years. She married at 15 years of age, had never conceived, and had had 
amenorrhea since the age of 17 years, for which she was treated with estrogens to no avail. 
She had genital hypoplasia and 40 per cent ljTnphoc 3 'tes in the blood. 

This case is instructive in that it indicates that in adolescent females with dj^smen- 
orrhea or amenorrhea present since pubertj', before making the diagnosis of an endocrine 
disorder and prescribing hormonal therapj', as was done in this case, a specific infection 
should be ruled out, a point that manj' specialists are apt to forget. 

J. P. Greenhill. 

DeCarle, Donald W.: So-Called Endometrioma Interstitiale, With the Eeport of Three 

Possible Cases, West. J. Surg. 53: 48, 1945. 

Interstitial endometrioma is a disease in which the interstitial cells of the endome- 
trium take on the property of invasive growth. Under hormonal stimulation (estrin) these 
interstitial cells maj- invade the mjmmetrium. In the chronic type the cells may stimulate 
fibrous tissue structure. If localized growth occurs, it ma.y resemble a cellular fibroid. 
Until GoodalUs original description of these tumors, tliej' were all classified as sarcoma 
of the uterus. 

Two tj'pes of growth can occur: a generalized increasing of uterine mass, which on 
the cut section is pinkish-graj^ in color; or there ma.v be local tumor formation, which on 
cut section appears as small j'cllow patches through the mj'ometriuni. The author reports 
three cases. In all of them, there was enlargement of the uterus, and, at the time of the 
operation, all were suspected of having sarcoma. Microscopic section from the mj'ometrium 
of these uteri showed numerous strands and islands of tissue resembling endometrial stroma. 
Occasional mitotic figures were seen. Overgrowth of muscle and fibrous tissue is associated 
with this pathologic state. 

This condition is a benign one, secondaiy to overstimulation b^' estrin. It is impor- 
tant that these cases be ditferentiated patliologicallj' from sarcoma of the uterus, 

Wiu.iAM Bickers. 

Millet, J., and Shell, J.: Meigs' Syndrome in a Case of Multilocular Pseudomucinous 

Cystadenoma of the Ovary, Am. J. M. Sc. 209: 327, 1945. 

In this careful case report the authors call attention to the importance of recognizing 
Meigs’ sjmdrome, which, when correctly" diagnosed and properly treated, results in 100 per 
cent cure, 'riie undiagnosed cases may' end fatally*. 

The case reported is the second on record involving the combination of pseudomucin- 
ous cystadenoma accompanied by* ascites and hy'drothorax. It occurred in a 39-year-old 
woman whose complaints were referred primarily* to the chest. After x-ray* examination 
the chest fluid was removed by* repeated thoracentesis, and at operation a large ovarian 
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a dernngeniont during prognnncy of a d.V/mniic fifpii)i}»ritini holwim plnconinl acetylcholine 
on the one hand, and "a set of endocrine factors which conduce to intrinsic hypertoiiicity 
and augmented reactivity to vasopressin of the arterioles, i.e., ovcractivity of the endocrine 
glands,” on the other. Dislocation of this ef|uilihriiini in toxemia is reflected in the low 
acetylcholine content of the placenta and the resulting inadequately opposed action of 
naturally selected vasopressin. 

FliAXK Sf'IKrArAN. 


Puerperium 

Dc la Colina, Carlos E., and Dixon, Juan: Pyosalplnx EvMcuated Spontaneously Through 
the Uterine Ostium of the Tube, An. d. Tnst. matern. y asist. social, Buenos Aires 5: 
fll, 104:5. 

The authors report a case of a puerpera in wliom spontancou.s evacuation of a left 
pyosalpinx occurred, through the uterine cavity. Tliis phenomenon was followed by com- 
plete regression of- tlie inflammatory process, which nuihcs the authors believe tliat the 
evacuation of pus must have tahen place through the uterine end of the tube. Total 
absence of symptoms in contrast to rvhat would have occurred had the abscess ruptured 
through a dilTercnt route lends support to this assun>j)fion. 

.T. P. GnKExniLi,. 


GavioU, Ricardo L.; Antigalactogens, Bol. Soc. de ohst. y ginoc. dt> Buenos Aires 23: 34S, 

1944. 

The author states that, although the ideal result has not yet been reached after sev- 
eral years’ experimentation with various products to combat engorgement of the breasts 
and its .symptomatology, an acceptable average has been obtained in the suppression or 
frank diminution of tlie .syndrome to the point that nowadays it is rare to And in the 
maternities a patient who is incapacitated for several days by lancinating pains in the 
breasts. 

The use of any antigalactogcnic substance (camphor, testosterone, estrogen, stilbes- 
trol) even in high dosage has never caused any important disturbance attributable to the 
substance. 

Gavioli has availed himself of this action of stilbestrol on various occasions to stop 
the production of milk at the time of weaning, using doses varying from 10 to 30 mg. 
injected in three or more days. He feels justified in drawing the following conclusions. 

The most active antigalactogens arc the estrogens, particularly the synthetic ones. 
Their use presents no inconveniences. 

Injection of a single dose of 10 mg. of stilbestrol within twenty-four hours after 
delivery has given successful results in 92 per cent of the cases. If treatment is started 
late when the engorgement is beginning or already^ present, the first dose of 10 mg. must 
be followed by a similar dose after twenty-four hours if the result is unsatisfactory. 

Natural estrogens occupy second rank as antigalactogen and is--also used in high 
doses of from 50,000 to 100,000 units in one or two injections during the first hours of 
the puerperium. 

J. P. Greenhill. 


Cancer, Malignancies 

Sandler, Bernard: Principles of Treatment of Carcinoma Cervix Uteri by Eadiotherapy, 
Proc. Eoy. Soc. Med. 38: 175, 1945. 

A great deal of tumor response to radiation depends upon the biologic behavior of 
the tumor cells. The author feels that cytologic research is especially needed for study o 
carcinoma of the cervix. High single do.sage of irradiation may be an unnecessary, un- 
economical, and even hai-mful process because the same dosage may produce damage J 
normal cells. The physical problems of dosage are important. In the uteius variations 
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Leon, Juan: Maternal Mortality in the Province of Cuenos Aires, Bol. Soc. de obst. y 

ginec. de Buenos Aires 23: .108, 1944. 

The autlior found tliat in 1,040,271 as.sisted labors from 1.020 to 1943, inclusive, there 
were 2,5];’ maternal deaths (2.38 per thousand) which is a low average mortality. The 
mortality has decreased notablj' during the last five years and especiallj' since 1940. 

This -figure far from correctly reflects the reality', as is the case with all figures taken 
from public records in most countries; therefore, the Directors of Statistics and Civil 
Registry and the General Director of Hygiene have imposed recenth* a number of rules to 
insure the accuracy of the data in the future. 

There are undoubtedly various factors which favorably influence the maternal mor- 
tality in the Province; greater resistance of rural women, .smaller number of aged primi- 
paras, lower frerpience of interventions, and especially transfer of serious cases to the 
Federal Capital. 

Generalized septic processes not due to abortive maneuvers are the principal causes 
of death’ (0.14 per cent); however, a decrease in puerperal septicemia and pyemia has been 
noted during the last few years. Next in importance are hemorrhages of varying nature, 
occurring during pregnancy, labor, and the puerperium; these accidents have also decreased 
with time. 

Deaths due to abortion represent only 8.G per cent of the total maternal mortality; 
this is remarkable in view of the wide.spread practice of abortion in the Province. 

The accidents of labor, which used to be frequent in the rural regions, caused onlj 

117 deaths. ' ■ ' 

J. P. GREENHinn. 


Kunz, A. 0., and Raffo, J, C.: The Future Renal Function of Eclamptic Patients, Obst. y 
ginec, latino-nm. 2: 683, 1944. 

A series of twenty-three eclamptic and ten pre-cclamptic patients was followed up 
by the authors from one to five years after their illness. Chronic nephritis and hypeiten- 
sion were found in 82.6 per cent and 26 per cent respectively of the women who had had 
eclampsia, and in 70 per cent and 20 per cent respective!}' of the pre-eclampsia group. 
Clinical symptoms of chronic nephritis were present in all but two women, these sjmp 
toms disappeared after a low nitrogen and low salt diet. The authors empliasize the necessity 
for prolonged control of women who have had eclampsia or pre-eclampsia. 

J. P. Gkeekiiii.l. 


Hofhauer, J.: Endocrine Factors in the Mechanism of Toxemia of Pregnancy, Am. J. Suig. 

65: 361, 1944. 

In presenting his theory regarding the cau.sation of late toxemia of pregnancy, the 
author states that efforts aimed at the isolation from the placenta of toxins capa3 e o 
reproducing hypertension and characteristic lesions in vital organs of lalioratoi} anima s 
are “ disillusioning''exercises. ” He also regards attempts at assigning an etiological role 
to the variations in the high chorionic gonadotropin and estrogen liters in tlie blood as 
not being acceptably proved. The placenta is thus ruled out as the caidina «ic 
etiologv of hypertensive toxemia. Reviewing investigations that go back to l.US, tlic 
theory “^is advanced that toxemia represents disordered autonomic physiology as the result 
of an undue posterior pituitary (pitressin) effect. The work of numeious autiois is ci 
to support this idea, including the similarity of blood chemistry in eclampsia and in ex- 
perimental hyperpituitrinism, the consistently present “melanophore expanding principle 
in the blood of the toxemic patient, the reproduction of the lesions of eclampsia in animals 
by. the administration of proteids followed by pituitrin, the production of permanent hj- 
pertension in rats by intraperitoneal and intr.athecal injections of pitressin, and the impoi- 
tance of pitressin in the origin of lesions in the liver and kidney in eclampsia through riic 
medium of vascular spasm and anoxia. Of particular importance is reeeni work descr.lung 
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American Board of Obstetrics and Gynecology, Inc. 

Examinations 

Tiio next written exiiininni ion (J’art 1) for nil cnndirlntes will In; lield in various cities 
of till! Unit(!fl (States jind Canada on Friday, Feh. 7, l.'»17, at 2:00 J'.m. Candidates wlio 
sin'ccssfully e.oinjdete the Fart I o.xaniination proceed atitoinatieally to the Fart 11 examina- 
tion held later in the year. All applications jiiuat be in the ofliet; of the S<’erctary by For. 
3, Candidates in military service are recpieHted to keep the .Secretary’s Office closely 

informed of changes in address. 

A number of (dianges in Foard regulations and reriuirements were put into effeiit at 
the last annual meeting of the Foard held in Chicago, Illinois, from May o to May 13, 301C. 
Among these is the reriuirement that case record.s must 7io\v be forwarded to the .Secretary’s 
Office from thirty to sixty day.s after the candidate has received notice of his eligibility 
for admission to the examinations for cert iticat ion. At this meeting the Foard also ruled 
that it will not accept the nine montiis’ residency as an academic year toward yeans of 
training requirements Fdlowing the termination of the official period of intern and re.si- 
dency acceleration, April 1, 3!i-l(i. 

A])plications are now iadng received for the 1037 examinations. 3-’inal <!Xaniinations 
will be held in Fittsburgh, Fa., .lime I to 7, l!t-17. For further information and jqqilicatioii 
blanks address Faul Titus, M.l)., Secretary, 1015 Highland Fuilding, ]’itt.«burgh (5, Penn- 
sylvania. 

Faui. T]ti:.s, liI.D. 


The following difdomntcs have been certified and arc added to the jireviou.sly inib- 
lished list; Dr. Herbert lifulone Black, 3517 Hampton Avenue, Walterboro, .South Carolina: 
Dr. I'lmerson Kenney Blewctt, 500 W, .‘’.3rd Street, Austin, Texas; Dr. Clair Beebe Cramp- 
ton, 110 ^lain Street, Middletown, Connecticut; Captain Willard G. French, if.C., A.U.S., 
Fort !Monmouth Regional Hospital, Ft. Monmouth, New .Terscy; Dr. Stanley .T. Goodman, 
138 Sherman Place, .Jersey City, New .Jersey; Dr. Thomas G. Gready, .Jr., I.’ni 25th Street, 
G.alveston, Texas; Dr. Eugene Green Hamilton, .Suite 320 Ijister Building, 4500 Olive .Street, 
St. Louis, Missouri; Dr. Seymour ^Jilton Jvatz, 170 Idast 77th .Street, New York, New York; 
Dr. I.,eon .S. T..oizeaux, .Jr., 4 East 88th Street, New York, New York; Dr. Charles McTj. 
Mulherin, 1211 Greene Street, Augusta, Georgia; I.,ieutenant T.,estcr D. Odell, ^f.C., USNE. 
Naval Air Station, Pensacola, Florida; Dr. Alfred Jacob Platt, 5410 N. Winthrop .Street, 
Chicago, Illinois; Dr. William Raymond Richards, AAF .Station Hospital, Greenville Army 
Air Base, Greenville, .South Carolina; Dr. William Robert Schumann, 1338 Gates Place, 
.South Pasadena, California; Dr. Ernest Sley'cr Soloman, 58 E. Washington .Street, Chicago, 
Illinois; Dr. .John Aloysius .Sullivan, 7G4 Queen Ann Road, Tcaneck, New .Jersey; Dr. Fred- 
erick Wendell Temblyn, 803 American State Bank Building, Lansing, INJichigan; Dr. IVil- 
liam l^rancis Thomas, .Jr., 354 N. Highland .Street, Fayetteville, Arkansas; Afajor J.,c.slie 
Howard Van Raalte, AJ.C., .Station Hospital, 354th AAF Base Unit, Rajiid City Army Aii 
Field, South Dakota. 


Eriratum 

In the August issue of the .JornxAi. (52: 311, 1046) Leon C. Che.sley, Ph.D., 'S. 
Cosgrove, M.D., F.A.C.S., and John Preece, M.D. wrote an article on hydatidiform mole i'> 
which several of the references appeared in error. The corrected references are: 

9. van Deurs; Neue Ztschr. f. Geburtsk. 13: 456, 3843. 

16 Haase: Neue Ztschr. f. Geburtsk. 11: 257, 1843. 

2l! Krieger: IMonatschr. f. Geburtsk. u. Frauenkrank. 24: 241, 3864. 

34 Steinberger: Neue Ztschr. 1. Gebuitsk. 2. 06, 1S..4. 
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lengtli, tlie presence of fibroids, distortion by the carcinonni itself, lateral deviation, acute 
anteversion, or retroversion will affect the dose delivered. In the vagina the variations de- 
pend upon the size, shape, and distensibility of the vaginal vault. Alterations in the relative 
positions of the organs in the pelvis during and after treatment are frequent. Each size of 
vagina must have its outi variation in technique. 

X-ray therapy must reach those sites not adequately treated by the radium. The pelvic 
wall seems to bo the most important. If x-ray is to be used after radium, the amount of x-ray 
to be used depends upon the amount of radiation delivered by the radium. The author '.s 
scheme of treatment is as follows; 

1. Palpation, coli)Oscop3’, cystoscop}’, pi'octoseopy, and pyelography should be routine to 
ascertain the limits of the primary tumor and its spread. 

2. Plan of .x-ray, radium, and surgical therapy. 

3. X-ray of position of radium. 

4. Variation in the position of the radium during treatment must be investigated, and 
the dose distribution analyzed. 

5. Serial biopsies for cytological analysis and guidance for dosage should be under- 
taken in cooperation with a c3’tologist. WinniAsr BER.\rAX. 


Necrology 


GEORGE HOPE RYDER, A.B., M.D., of New York City, Clinical Profes- 
sor of Obstetrics at the Sloanc Ho.s])ital for Women from 1907 to 1937, a gradu- 
ate of Yale in 1894, and tlie College of Physicians and Surgeons in 1899, co- 
author with the late Dr. Edwin B. Cragin of the Practice of Obstetnes, Con- 
sultant in several New York Hospitals, Fellow of the American College of Sur- 
geons, Diplomate of tJie American Board of ORstetrics and Gynecology, died at 
his home in Babylon, Long Islaiul, on August 27, after a brief illness, at the age 
of 73 years. 
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and Private Services at i.lic Jefferson Medical College Hospital between Sept. 1, 
1921, and Sept. 1, 1942, formed the basis of that repoi-t. Of these patients, 75 
were eligible for the consideration of a five-year survival rate, based on various 
methods of treatment, and irresimctivc of the stage of the disease encountered. 

The former reviews dealt rather exhaustive!}’- with basic findings relative 
to age incidence, parity, nieiiopailsal relationships, duration of .symptoms, 
diagnosis, and associated pathology — ^findings largely in accord with tho.se of 
other observers. Most of the data presented in our more recent report sub- 
stantiated those prcviou.sly presented, and a further summary along these line.s 
of investigation would be an unnecessary repetition. Of greater interest, we 
believe, is a summary of our present end-results, in compari.son with changing 
concepts of management and treatment, especially in the light of the contro- 
versial factors that do exist. 

Both of the earlier communications terminated with an over-all picture of 
the end-rc-sults of therapy; first, irrespective of the type of treatment; second, 
with regard to surgery, irradiation, and surgery combined with irradiation, 
respectively. In addition, patients have been included wiiose primary treatment 
was initiated elsewiicre. Expressed in percentages, the various results presented 
were certainly mediocre. Based as they were on the earliest tj^jes of manage- 
ment, the final statistics offered did not truly represent the slow', but certain, 
im'provement that was noted clinically as time w'cnt on, seemingly because of a 
more thoroughly planned technique. Tlie lime necessary to prove the value of 
newer concepts of management seems to pass too slowly in terms of improved 
survival figures, and too rapidly in terms of energy and physical effort expended. 
One’s span of life is pathetically short w'hen there is so much to be learned, so 
much to be accomplished. Some of our colleagues have criticized us for not 
being more selective in the presentation of results achieved; wdiy go back, they 
say, to the dark ages, as it w'ere, in computing present-day results? Perhaps 
they are right, but our answer has been that sufficient time must elapse before 
one can be sure that the path so painstaldngly followed is really the right one, 
even though the trends observed have apparently pointed in that direction. 

Influenced by these thoughts, we have decided in this presentation not to 
stress entirely the over-all end-results observed throughout these tw'enty-four 
years, but to select for your consideration a more rational approach to the 
solution of the cure or arrest of fimdal carcinoma by selective discussion of the 
trial and error methods that have finally led to a more or less standardized plan 
of treatment. In this w'ay wm can perhaps interpret our end-results to much 
better advantage. 

Since Sept. 1, 1942, and up to Sept, 1, 1945, 32 additional patients have 
been observed. The present survey thus provides a consecutive series of 159 


Table I. Patients Observed and Follow-ep 


•VEARS 1 

SEEN 

1 TREATED 

1 FOLLOW-UP PER CENT _ 

1921-42 

127 

126 

100 

1942-45 

32 

31 

100 _ 

Total 

159 

157 

100 

104 Patients eligible for five-year 

survival statistics 

— ' 
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Original Communications 


CONTROVERSIAL FACTORS IN THE MANAGEMENT 
OF FITNDAL CARCINOMA- 

LE^^^s C. ScHEPFEY, Sc.D. (Hon.), Willi.^m J. Thudium, M.D., 
David M. Parell, I\I.D., and George A. Hahn, M.D., Philadelphia, Pa. 

(From the Department of Ohstetrics and Gynecology, Division of Gynecology, and the 
Tumor Clinic, Jefferson Medical College Hospital) 

T here lias been a relatively slow but gradual evolution in the management 
of fundal carcinoma throughout I'eeent years. While siirgeiy has, and 
continues to play the major role in treatment, the question at issue today is to 
what extent irradiation therapy can be relied upon as a valuable adjunct. This 
is in contradistinction to the thoughts of most of us with regard to the prime 
importance of irradiation treatment in cervical carcinoma. It is only by careful 
scrutiny of one’s ovui woi’k and methods, and pooling the same with the experi- 
ences of others, that we may perhaps arrive at an honest, if not an indisputable, 
answer to this query. 

It may be stated at the outset that we are strong advocates of the advan- 
tages of irradiation therapy in conjunction with surgery as a planned procedure 
in treating fundal carcinoma. It would seem better, however, first to ti'ace the 
steps that have led us to this conclusion before presenting the evidence that is 
so much in agreement with the work of other observers, and finally to outline 
our present procedure and results. 

Our first report relating to the experience of myself and my associates was 
published in 1937. In 1940 the senior author had the privilege of discussing 
Norman Miller’s complete and convincing paper on the same subject, at which 
time we both agreed that irradiation prior to surgery was the procedure of choice, 
although we differed in the technique. Miller' preferring x-ray and we, radium. 
Our second report, published in 1943, represented a continuation of our effoifs 
along the same line. A studj’- of 127 patients, observed on the Gynecologic Ward 

•Read at a meeting of the Obstetrical Society of Philaclelphia. March g, 194C. 


Note; The Editors accept no responsibility for the vieivs and statements of authors as 
published in their “Original Communications.” 
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Taru; III. riVK-A'KAii ItKHUi/rs AVitu 1 .vaiii:q\;atk StauHRiv Ai.o.n'k 


YK^HS ) 1’A.TinNT.S | 

.SlIKVU’ntJK j 

J>KU CKXT 

l')2I to into 4 

0 

0.0 

One primary mortality 


2.5.0 

1940 to 1945 1 

0 

0.0 

Total primary mortality 


20.0 

(Uterus not removed in two cases) 




Recurrent carcinomatosis caused death u'ithin five years. Vaginal Jiystcreelomy 
Avithout adnexal removal was followed by reeurrenco in less than a year in a 
second case, A tliird patient, aged 47 year.s, o])erated uiion for myoma by the 
supravaginal technique - without preliminary curettage, Avas found to have 
adenocarcinoma Avhen tlic removed fundus Ava,s inspected. The cervical stimi}) 
Avas cauterized and botli adnexa removed, but ])eritonitis claimed tlie patient 
on the seventh postoperative day. In the case of the remaining two patients, 
exploratory incisions revealed generalized abdominal carcinomatosis. 

The first three xmtients mentioned above Avere all operated upon fifteen years 
ago or longer, and in rctrosiiect rc])rcscnt errors in .iudgment, modified in one 
instance by teclinical difficulty. FolloAV-up x-ray Avas sugge.sted in the latter 
ease, hoAA'ever, but refused. 

We are ashamed of the primary mortality rate recorded in these Iaa-o tables, 
GA^'en though one of the deaths may be excused on the basis of the patient’s 
substandard physical condition. Present-day intravenous methods and chemo- 
therapy might have saved the other, for AA-ho-se death avo belieAm our error in 
judgment Avas responsible. 


Radium Therapy Alone 

During nearly every year covered by this report, one or more patients have 
been ti’eated solel.y Avitli inta'acaAUtai’y applications of radinm. In a A'er.y fcAV 
instances, there have been repetitions of such applications. With fcAV exceptions, 
the patients Avere elderly, either approaching or Avithin the sixth decade of life, 
and some of them were obviously A'ery ijoor risks as Avell. Furtliermore, as previ- 
ously mentioned, subsequent surgery Avas not clearly visualized as a planned 
procedure prior to 1928, or thereabouts. Consequently, dependence Avas usually 
placed upon the radium therapy alone. Where advanced involvement Avas sns- 
pected, or Avhere subsequent surgeiy Avas' contraindicated, extenial irradiation 
AAntli x-ray complemented the radium treatment. Since 1928, hoAvever, Ave have 
had to contend Avith the refusal of some patients to submit to postirradiation 
surgery. While satisfactoiy results to date have been experienced in numerous 
instances, Ave AAmnder, in looking backAvard, Avhether more patients in our 
irradiation series might not be alive today had subsequent surgery been cpried 
out. Some individual recurrences, at a date relatively remote from the initial 
radium treatment, convince ns that an opportunity for permanent an-est of the 
disease has probably been missed in certain instances. NeA'-ertheless, it cannot 
be denied that patients AAuth diabetes and cardiovascular disease, especially m 
the upper age brackets, may have lived longer and Avitli les.s risk than if surger.A 
had been undertaken folloAving the irradiation. 

We also believe that it has been the experience of many of ns, that a good!} 
number of patients Avith fundal carcinoma are so obese as to discourage surgerj'- 
Half a dozen such instances stand out in our memory ; Avomen in the neighbor' 
hood of 250 pounds or more, Avhom Ave have lacked the courage, but not tne 
iudo-ment, to operate upon, relying on irradiation for no other reason, pu m 
spite of the fact that they Avere not in too old an age 'group. In such circinn' 
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patients, of whom 104 are eligible for a fi%^e-year sur\dval stiidr based upon 
various plans of treatment. No patients are untraeed (Table I) . 

The Eole of Surgery Without Irradiation 

Surgery alone, without any form of irradiation, has played a negligible role 
in the treatment of fimdal earcinoma at Jefferson Hospital. Prior to 1928, a 
few patients were subjected to panh.ysterectom 3 ’- Avith adnexal removal, but 
since then this has been onty an occasional iirocedure, and for veiy definite 
reasons in each- case. In previous reports we gauged the end-results obtained 
vdth surgery, mthout regard to its adequacj^ in all- cases. That this was mis- 
leading is shoATO in this report ivhere Ave haA^e definitelj* divided the patients 
treated surgically*' , into the proper categories as noted in the accompanying 
tables. 

Table II.' Pwe-Year Eesults AVith Adequate’ Surgery Alone 


YEARS 1 

patients I SURAUVORS 

j PER CENT 

1921 to 1940 

8 5 

G2.5 

One primary mortality (12 days postoperatively) 

12.5 

1940 to 1945 

5 5 

(2 to 4 years) 


No primary mortality 


Total primary mortality 

7.(5 


Table II shoAvs a fiA^e-3’'ear suiwival rate of 62.5 per cent — eiglit to tAA'cnty*' 
years after operation. The postoperatiA’-e death occurred in a diabetic patient 
Avith eardioA’-ascular disease tAvelA’'e days after operation. All but one of tliese 
five patients were operated upon prior to 1930, and primarily because the 
dia^iosis AA^as definitely .established or strongly su-speeted. The remaining 
patient had a huge my^'orna, and although endometrial cancer Avas a definite 
possibility, diagnostic curettage demonstrated that the uterine caAUt.y was un- 
suitable for a preliminaiy radium application, and radical operation A\*as 
proceeded with at once, six y^ears ago. 

Three of the fiA^e patients operated uiion AAuthiii the past fiA'e years had been 
treated AAuth radium for benign conditions four to elcA'cn y'ears previously^ and 
are part of a group of patients reported upon several years ago at a meeting 
of the American Gymeeologieal Society% In a. sense, one could say*" that irradiation 
might haA^e been responsible to some extent for their present-day' surviA^al, but 
such a conclusion is purely' presumptiA’-e. The remaining tAA'o patients Averc 
operated upon for myoma and OA-arian cy-st, respectiA-ely', and radical operations 
AA'ere performed routinely*' in the first case and because of a frozen section 
diagnosis of OAmrian carcinoma in the second case (metastatic from utems). 

We do not Ioioaa' aa'Iia*- folloAv-up x-ray aa'os not used in tlie case of the 
tAA’o patients adequately^ operated upon in 1923, but aa'Iio Jived Jess than a year 
thereafter. We do Ioioaa', hoAVCA'er, that x-ray* Avas not employ'ed as a folloAA'-up 
measure in the 10 patients surviving from tAvo to tAventy* yeans, because it Avas 
belieA’'ed that the surgeiy aa'os sufficiently’' complete and because there aa'os no 
A’isual or palpable evidence of peh'ie or abdominal extension beymnd the re- 
moA'cd uterus and adnexa. We aa*!!! comment again AAith reference to our failure 
to use routine postoperatiA’c x-ray AA'hen the surgery seems to be ci.)m])lete and 
adequate. * 

Table III groups the patients haA'ing inadequate procedures, only one of 
AA'hom surAUA'ed longer than a y'ear. In 1926. a positiA'e diagiiosis aa-hs inadc in 
one patient by curettage aa’Iicu a polyp AA'as remoA'ed; a radical operation Avas 
planned, but not consummated because a fairly large adborent oA'arian cy.st 
interfered technically*. Tlie remaining een'ical stump was cauterized from aboA’e. 
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Table V. Five-Year Results With X-Ray Atxine 


YEARS 

1 PATIENTS' 1 SURVIVORS | 

PER CENT 

1921 to 1940 

1 

0 

0.0 

1940 to 1945 

1 

0 

0,0 


Primary treatment clsewliero 

in. one ease) 



table VI. Five-Year Results With Radium and X-Ray 


years I PATIENTS 1 SURVIVORS 1 PER CENT 


192.1 to 1940 30 11 3G.C 

(4 aclclitional patients survived G to 8 years, but died of cancer) 

1940 to 1945 7 3 (1 to 2 years) 


No primary moriality 
(Primar}' treatment elscwbcre in one case) 


per cent — ^were between 55 and 75 years of age, and regarded as doubtful 
surgical rislcs from several angles. 

Table V shows that only two pai icnls Avcrc treated vnth x-ray therapy alone 
— exceedingly advanced cases. 

Table VI shows that 37 patients have been so treated, of whom 30 are eligible 
for five- 3 ''ear statistics — the survival rate being 36.6 per cent, definitely lower 
than in the similar numerical group receiving radium alone. This might be 
expected because the lesions obseiwed were relatively faidher advanced. 

Three patients in this group are deseiwing of special mention. Two of them, 
aged 37 and 40 years respectively ivhen treated primarily ten to thirteen years 
ago, exhibited high-grade malignancy in the curettage, and both refused subse- 
quent surgery. Repeated curettage at intervals since has been negative. This 
is also true of the third patient, aged 40 years and excessively obese, but ex- 
hibiting a low-grade lesion primarily. "We hesitated to operate upon this patient. 

The factors employed in our x-ray therapy are 25 hla. at 200 lev., filtered 
through 0.5 mm. or 1.0 mm, of copper and 1.0 mm. of aluminum at 50 cm. 
S.T.D, ; ports 16, 19, or 20 cm. square. Two anteriorly and two posteriorly are 
employed at first, cross-firing the uterus and parametrium. Two such areas are 
treated daily, each receiving 200 r. (measured in air). The treatments are 
continued until a well-marked ei-ythema is obtained, W'hich in general vnll 
occur with a total of 1,600 to 2,400 r. to each portal. Three to four weelcs aM 
required to complete the cycle, but if the time is not restricted, and to avoid 
sicloiess, the daily r. treatment is reduced, and the treatments extended over a 
longer period of time. 


Experiences With Surgery and Irradiation Combined 

Irradiation therapy in some form as an adjunct to surgery furnishes an 
interesting analysis with regard to results. In pi'evious reports, patients ^vel^ 
included indiscriminately in this grouping, even when the surgeiy was limitea 
to an exploratory laparotomy. Such an inclusion may be quite correct in com- 
puting an absolute survival rate, but it is of no value in estimating the wortii 
of a particular type of treatment. It seems much fairer to consider separately 
the character of the surgical procedure together with the circumstances tna 
determined it, and the manner in which the associated irradiation was 
Accordingly, we have chosen to break doivn tlie entire group of 69 
treated into three categories: first, those in wdiom the surgery was madequa 
or incomplete and accompanied wnth some form of irradiation in addition; seew , 
those in whom the surgery was adequate and essentially complete, with irraa 
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stances we believe that it is advisable to repeat curettage and radium at selected 
intervals, even in the absence of recurrent bleeding. This procedure seems to 
have justified itself in the present-day survival rate noted in certain of these 
individuals. 

It has been interesting to break down tiie irradiation group for specific 
mial.ysis_, for it is evident that there will always be certain patients in whom 
irradiation therapy viil have to lie relied upon for the reasons mentioned. It 
is commendable to be an idealist, but one cannot always practice idealism, at least 
in surgery. 


Table IV. Five-Year Results With Radium Aloxe 


YEARS ■ - j 

PATIENTS 1 

SURVIVORS 

1 PER CE.XT 

1921 to 1940 

24 

11 

45.S 

(2 additional patients; 

surviving six and seven 3 ’ears, still have 
six years, ljut died of cancer') 

cancer; another .survived 

1940 to 1945 

7 

6 

(2 to 4 years) 

- 

No primary mortality' 



Table IV shows that 31 patients have been treated solely with radium, SO 
per cent of whom have ranged in age from 55 to 77 years. Of 24 eligible for 
five-year statistics, 11 have survived from five to seventeen years — 45.8 per cent. 
The remainder of the table is self-explanatory. 

Four patients refused subsequent surgery. One is bed-fast ; three are alive 
from two to seventeen years. Two received radium for benign conditions six and 
twelve years before receiving treatment for definite endometrial cancer. In the 
latter case, a review of the original slide showed a diagnostic error. It is astonish- 
ing that this patient’s malignancy was impotent for so long a time; on llie basis 
of this, and because of her advanced age, it was decided to employ only a large 
dosage .of radium, which she has now survived seven years without signs of 
recurrence. Two excessively fat women, with low-grade malignancies, have been 
treated with radium alone (repeated in one in.stance) and are free of symptoms 
for two to four years, respectivel3^ Relatively early deaths in 11 patients follow- 
ing radium treatment alone, apparently indicate that more aclvanced disease 
was present than was estimated when radium alone was chosen for these 
individuals. Chiefly over 60 years of age, none of them survived longer than 
three years. 

There was no immediate mortality in this group. The radium dosage during 
the past decade has averaged 4,500 to 5,000 mg. hr. (screening with 1.5 mm. of 
platinum). Previously, the dosage varied from 2,400 to 3,600 mg. hi\ (0.3^ mm. 
silver and 1.0 mm. brass, or 0.5 mm. platinum-.screening prior to 1937). Fewer 
complications were noted than in cervical carcinoma with radium therap.v, 

Eadium Therapy With X-ray in Addition 

•Whenever it is thought that endometrial cancer is deeply invasive or lias 
passed beyond the confines of the uterus, deep x-ray therap.v is used to .supple- 
ment the radium. This is as true of the past as it is of the present. X-ra.v_has 
been used more frequently after the radium application. Whereas the radium 
applications were rarel.v repeated in those patients who were treated with it 
alone, it has not. been uncommon for jmtients receiving x-ra.v in addition to 
have liad several intracavilarv ap]ilications, especiall.y yith recurrence of s.vmp- 
toms. This is understandable, for those patients receiving both types ol irradia- 
tion therapy were more likel.v to repre.sent advanced case.y or cases too advanced 
to depend upon radium alone. Here again, the ma.ioilty ol the patient.s in 
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A:MF.UICAX .T017KXAL 01' OnSTK’I’HICf; AND (iYXl'.OOLOOY 


X-ray was iiieffcotiial, doatli occurring llircc years lalcr. Ineoinidide surgery may 
have been at fault. 

In four iiistanees, cxiiloi-alory operation Avas all lhat eoiild be aeeonijili.shcd 
because of inoperability, and ])ostoperali\'e x-ray Avas used in all in.slances, as 
Avell as radium in one ea.se. Only one jialient sui'viA'od as long as five years; 
all died of cancer. TJie.se ca.ses AA'cre i-elatively liojiele.ss fi'oni the start. 

In one patient, radium to ibe uterus for endometrial cancer Avas accompanied 
Avith laparotomy for metastatic ovarian earcinoma and roscction of an inde- 
pendent cancer of the .sigmoid. FolloA\'-up x-ray AA’as u.sed, {lie jmtient .surviA'ing 
for tAA-o and one-half year.s — practically a ho])ele.ss picture from the beginning. 

Another patient A\’as given radium to the uterine cavity and x-ray post- 
operativcly, folloAving tlie removal of bilateral ovarian carcinomas Avith implants 
(metastatic), death occurring Avithin Iavo years; a difficult and inoperable ea.se 
Avhen seen primarily. 

In the group of 33 patients eligible for five-yeai- .snrviA'al sfati.stic.s, if will 
thus be .scon that the tbroo patients surviving more than Aa'C year.s had their 
uteri removed sipiravaginally, there AA-as no evidence of cancer in the retained 
stump, and postoperative x-ray Avas emjiloyed in addition. Of the remaining 
10 pat.ients, hysterectomy Avas ]mrt of an ineomjdete operation in fiA'c instances, 
the accompanying irradiation Avas ineffectual, and to all of them, error.s of 
judgment might bo charged. In fiA'e oilier case.s, the uterus could not be re- 
moved because of inoperability Avhen fir.sl. seen, instances of delayed diagnosis. 

Of the four patients treated AA'ithin the past five years, three are suiviA'ing 
the supravaginal ojieration Avith postoperative x-ray, and doing aa'gII bccau.se 
the eeiwix and adnexae Avcrc apparently uniiiA-olAmd. A ])a1ient AA'ith metastatic 
cancer in both ovaries Avas oiiAdously inoperable Avhen first seen. 

The impoif.ancc of preliminary curettage and the necessity of ahvays think- 
ing of endometrial oaiiccr as an accomjianying lesion in the presence of myoma 
in the menopausal and postmenopausal age groups Avlien planning immediate 
surgery is Avell demonstrated in the analysis of the patients in this group- 
The loAV surAUAml figure is indicative of such errors. 


Tablf, A^ni. Fi\'k-Yeai>. Resui.ts AA’ith Adequate .SI'Iigeiiy Pi.u.s Radium and/ok X-Ray 

(UXPEANXED Technique) 


years 1 patients 1 SURVIVORS • 

per cent 

3921 to 1940 ](i 0 37.0 

(Ono addiiionsil paticnl survivvrt 7 voars, hut <Upi1 of raiicer) 

1940 to 1945 5 4 

(1 to 4 year.s) _ 

' No primary mortality 

(Primary treatment elsewhere in one case) 

A 


II. Adequate surgery ivHh some form of irradiaiion in addition (nnytanned 
technique) . — Table YIII shoAAAs a fiA'e-year suiwival of 37.5 per cent. There aati’C 
16 patients in this group, all of AA’hom had complete hysterectomy A\lth bilateral 
adnexal remoAml. Of these, six Avere operated upon prior to 1930, AAdien the oniA 
form of irradiation that Ave Avere using in addition to adequate surgery was 
postoperative x-ray. Only one has survived — for 19 years; four died Avitiim 
one year ; one survived three years. 

Another group of seven Avere operated upon after that period, and of these 
three have .suindved from five to ten yeans, one liAmd for seven years but die ^ 
of cancer, and three died AAdthin a year of operation. All received 
radium and x-ray, although one received x-ray elscAvliere for a myoma hero 
Ave correctly diagnosed endometrial cancer. One survivor, and one aaIio an 
AAdthin a year, also receiv’^ed postoperatiA’^e x-ray. 
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tion in addition, but not employed according to any set plan; third, that group 
of patients in whom adequate surger}^ followed prelimiuaiy intrauterine radium 
applications according to a definitelj’- conceived technique. 

I. Inadequate surgery with some form of irradiation in addition,' — B 3 * in- 
adequate surgery we mean anjdhing sliort of complete hj'sterectomy with 
adnexal removal. Table VII, shorving onl}’’ a 23 per cent five-j'ear survival rate, 
requires some explanatory remarlvs. 

Table A^II. Five-Yeau Eesults AVith Inadequate SuRCEttY Plus Eadiuji and/ok X-Eay 


YEARS I PATIENTS j SURVIVORS j PER CENT 

1921 to 1940 13 3 23.0 

(3 additional patients survived 5 to 7 years, but died of cancer) 

1940 to 1945 ^ 4 3 (2 to 3 years) 

Iso prirnar 3 ' mortality 
(Primarj’ treatment elsewhere in 3 cases) 

(Uterus not removed in 0 cases) 


Taking all the patients in the table into consideration, we find that .supra- 
vaginal hysterectoni}^ with adnexal removal tvas carried out in five patients 
under our direction. In two of them, endometrial cancer has been diagnosed 
lij’' preliminary curettage. This was in 1930, before we were applying radium 
first, and radical operation Avas immediatclj’' planned. This could not be carried 
out eompletelj’’ because of technical difiiculties, but both cervical stumps rvere 
cauterized from aboA*e and tliought to be free of cancer, as shown by histologic 
stud}’- of the removed uteri. FolloAA^-up x-ray was administered, and the patient.s 
have survh’ed 11 and 16 year’s, respectively, Avithout recnri'ence. In the remain- 
ing tlnee patients, cancer AA’as irot suspected, and no preliniinar.v curettage 
AA’as done. Radium Avas applied to the left broad ligament, folloAi-cd by x-ray 
therapy in one instance, and to the cerAucal stump in another — both patients 
eventually dying of cancer, although one surAUA-^ed seA'en years. Both Avere 
operated upon IavcIa'c to fifteen years ago. The third patient in this group, 
operated upon tAvo -years ago Avithout preliminary curettage, and as a myoma 
case, had rceeiA’cd some x-ray therapy elseu'here before coming to us. She has 
had postoperatiAm x-ray, and remains aa'cII and symptom-free at present. IIoaa'- 
CA'cr, the treatment of this patient and the other tA\'o represents definite errons 
of .iudgment in our primary management of these patients, luit Avitli a relatiA-ely 
fortunate outcome. 

Supravaginal hysereelomy Avith adnexal remoA-al Avas carried out clscAviiere 
in three patient.s, the operations haA-ing been performed for myoma Avithout 
preliminary curettage or any suspicion of endometrial cancer, the latter being 
discovered in the rcmoA'cd uteri. PostoperatiA'c x-ray has been .supervi.sed by 
us, the patients noAV .surA'iAdng tlirce to five years; all errors of .iudgment 
primarily but Avith good result to date, po.ssibly because the amputation Avas 



sufficiently Ioav. 

Tavo patients had A'aginal hysterectomy Avithout adnexa! removal. In one, 
the 

The otlicr jiatieiit, ])riiii<mj\ mumTvi imtu jniimin-iim; mw.m.i t..-, .i i/.i.-t 
-surgical ri.sk. wa.s pei-suaded'to haA-o a A-aginal hy.vf erect nmy cLsewlic-re, but vlth- 
out adnexal remoA'al. She surviA-ed the operation but died Avithin five years of 
carcinomatosis. Errors in .iudgment can he charced in both cases — failure to 
perform dia'-rno.sfic curettage in the first instance, accounting for ineoraplolo 
.surgery, ami unwi.'Je and inadequate surgery in the second case. 

One patient AAith preliminary nsdium had subs>qi!cnf jjanjjy.sJrrcctonjy. 
hut one adnexa A'.'a.s allowed to remain — Avhy. we do not Irnmv — and folp.-.v-nj' 
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pansal bleeding. During tlie past five yeans, 21 more i)alienls have been treated 
according to plan, of wlioin 07ic died suddenly of an embolism two years after 
treatment. There was no autopsy, but the attending jfiiysician said that there 
was no gross evidence of recurrent cancer. Thei’c are six four-year survivors; 
five have survived from two to three years, and the remaining nine approximately 
one year, more or less. 


Our procedure has been pretty well standardized. Whenever we suspect the 
possibility of endometrial carcinoma, preparation is made for diagnostic curet- 
tage, and radium capsules are available for immediate intrauterine application. 
If there is no physical contraindication to use of the radium, cither 50 or 100 
mg. are placed in situ, while the curettings are examined by an especially rapid 
staining paraffin technique Avhicb enables us to get a report in four hours. If 
malignant, a dosage of 4,500 to 5,000 mg. hr. is administered. If not malignpt, 
dosage suitable to a benign condition is employed. If we consider the patient 
to be a favorable risk, complete surgery is carried out, preferably in six to eight 
weelcs. We have graduallj’- increased our conception of what constitutes a good 
surgical risk, and we endeavor to follow through with surgeiy in everj’’ possible 
instance. If there is visual or palpable evidence of carcinomatous extension, or 
if recurrence is noted, then follow-up x-ray would have to be relied upon. We 
do not favor it merely as a routine postoperative mea.sure, because of the impre- 
dictable effect upon the intestinal tract. Thus far, none of the patients in this 
series have received any. In only one patient was carcinoma definitely formd 
outside the uterus, and that was in an ovary. In another patient, the possibility 
of a concomitant Brenner tumor of the ovary has been considered. 

Except in one case, it was thought clinically that cancer was still confined to 
the uterus, and this was pretty well borne out by the pathologic reports. In 1< 
uteri (54.8 per cent) residual carcinoma was found, often attenuated, sometimes 
infiltrating. Usually, alteration of the' architecture of the growth, marked 
destruction, necrosis, and even ulceration of the endometrium have been reported. 
This fact alone should be of consolation to us when we have to depend upon 
irradiation therapy in the patient unsuited to operation for any reason. There 
was nothing too unusual vdth regard to the s^miptoraatology. An average delay 
period of six months or so was frequently noted. The majority of the patients 
were in the 50 ’s and 60 ’s; only six were under 50 years of age. 

Nearly two-thirds of the lesions were classified as low-grade malignancies; 
the remainder were evenly divided between intermediate and high-grade ones. 
Three of the latter are among the five-year survivors. No conclusions can as yet 
be drawn from this information, except to say that, in our experience, low-grade 
lesions often do very well Ydth radium alone, and certainly do so with surgery. 
Perhaps that is because there are more of them observed in a relatively large 
series of patients. Radiosensitivity and radiocurability are not sjmonjmious 
terms in the belief of most of us. 


We feel that radium has a distinct advantage when used preoperatively ; 
not only because it causes local cancer destruction, but because it may devitalize 
the growth, even at some distance from the radium and without altering im 
microscopic appearance. This we cannot prove, but it is our impression that it 
such an action is possible, it may be a factor that tends to discourage local 
recurrence after surgery. Then, too, we have noticed a general improvement 
in some patients between the time that the radium was applied and the time or 
the operation. There was no primary mortality in the preirradiated group, 


Nor- 


furthermore. 

Preoperative x-ray probably acts in the same way. A few years ago. 
Mill er and our group agreed to follow our respective ways mth gelation t 
methods of preoperative irradiation— he used x-ray, and we used radiun . 


man 

our 
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Three remaining patients in this group are worthy of comment. One had 
received radium elsewhere sometime before our operative treatihent of her. This 
was in 1927, and we were unable to obtain correct information regarding tier 
fonner treatment . She died of spinal nieta.stases within a year of our operation. 
The second i^atient, operated upon in 1928, had an interposition operation to- 
gether with radium for metropatliia iicmorrhagica. Eoutine curettage revealed 
endometrial canccj’, and complete surgery was performed a few mouths later. 
The patient survived eight years, developed insanity, and committed suicide. 
The third patient, was treated with radium in 1936 at the age of 61 years, with 
apparent arrest of symptoms; seven years later she was readmitted because of 
liyometra, and comjjlete oiieration was performed at, the age of 6S years. Exten- 
sive carcinoma was ])resent in the ufcriis. Slie has remained well and symptom- 
free for two years, now aged 70 years, and nine years since her initial treatment. 

It was this transition period in our work that convinced us of the efficacy 
of preoperative irradiation. Wc wei’c impre.ssed with the destructive action of 
the radium upon the endometrial eai-einoma, as noted in the removed uteri, 
even though attenuated or viable cells were reported present; also, the absence 
of recurrence in the vaginal vault. We began to note a longer survival period 
from the work of this 1930 to 1940 decade. What seemed to discourage us about 
the postoperative x-ray was its a]iparent ineffectiveness, while its use in a few 
iiLstanees before surgery seemed to cause eon.sidcrable skin change that 
necessitated postponement of suhsequent surgery. We determined to rely 
upon preoperative radium only, whenever possible, and to build up such a series 
of eases. 

Of the five patients noted in Table VIII as having been treated within the 
past five years, one came to us for vaginal recurrence following complete surgery 
elsewhere. The irradiation reeeivccl there was po.stoperative x-ra,v wliich we 
continued, but death ensued a few months later. Two more patients had com- 
plete surgery in our hands liecau.sc of operation for myoma, with unsuspected 
endometrial cancer in one ease, and metastatic ovarian carcinoma in another; 
po.stoperative x-ray was emiiloycd as a loutine, since there had been no pre- 
liminaiy irradiation. A fourth patient received preoperative x-i-ay because the 
initial curettage perforated the uterine cavity and radium was not employed. 
Complete operation followed in three months. The fifth i^atient had x-ray else- 
where for ‘‘menopausal bleeding” before we made the diagnosis of cancer, 
administered radium, and then performed complete surgciy. They have sur- 
vived for one, two, and four years, i-espectively. 


Table IX. Eive-Yeak EE.suLa'.s With PuELiJiixAuy Eadiuji Plus Adequate SuKiiEiiY 

(PiiANNED Technique) 


YEAnS 

j PAI’IENTS 1 

SUBVIA’OKS ( 

PER CENT 

1921 to 1940 

10 

9 

90.0 

1940 to 1945 

21 _ 20 

No primary mortalitj' 

(Eesidual carcinoma in 54.8 per cent of removed uteri) 

(1 to 4 yeans) 


III. Adequate surgeri] with preliminaiUj radium (planned technique) . — We 
have been quite a long time in amving at the most promising part of this 
presentation. -Table IX deals entirely Avith those patients in aaIioiu we have 
carried out, under our own supeiwision, a definitely 2fianned technique Aiffien- 
ever possible since 1935. The first patient Avas so treated, hoAvcA^er, in 1932, 
and she has survived for tliirteen years. The remainder are alwe from five to 
seven years, thus making up the 90 per cent surviAml rate. The one death in this 
group occurred four years after treatment, and Avas due to cancer. The initial 
symptom AA'-as a metastatic- nodule in the vagina. There had been no jiostmeno- 
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Discussion 

DIG CHAPLFR A. DFIINEY. — One? i.'j iinproH.^cd witli Hh? careful study and treat- 
ment M-liich tlio i)ationi.s comprising {lie material in this jiaper received. The re.=ult.s of 
treatment liave been iinalyzed with painstaking care and tlionght. 

The .seemingly high immediate mortality rate for the surgically treated patients simply 
demonstrates how ini.sleadiiig conclusions drawn from a small .series of patients may be. 
In fact, the great disadvantage in breaking up material into so many categories is that 
each group comprises so few easc.s Unit unusual conclusions should be viewed critically. I 
believe that this is why the authors prc.sent their material and statistics with a request that 
they be utilized in connection with reports from other clinic.«, treating patients in a similar 
manner, so that eventually a large enough series will be secured to make the statistics 
thoroughly conclusive. 

The group of patients regarded unsuitable for surgical treatment interested me partic- 
ularly. One cannot have a standard treatment for carcinoma of the fundus any more 
than for any other disease. Certainly, those hypertensive, cardiac dccompensativc, terrifi- 
cally obese, etc., women were given a better chance for survival by treating them radio- 
logically than if they had been subjected to the strain of j)anhystercctomy. It sometimes 
seems unfortunate that so much emphasis is placed on the five-year survival rate. If the 
patient is spared from the discomfort and torment of death from cancer, she represents a 
victoiy over that disease, whether she lives two months or twenty years after treatment. 
\Xc cannot iigrcc that a hypeifensive patient treated with radium, who dies three years later 
from a cerebral heinorrhago, .should be classified as a failure. 

It is interesting to note that among the cases reported, those who had hysterectomies 
after preoperative radium irradiation showed residual carcinoma in 54.8 per cent of 
instances, and that the salvage rate in those cases who were treated radiologically and with- 
out surgery was 45 per cent. These two observations check so perfectly that it would seem 
that radium irradiation alone cannot bo expected to destroy completely the carcinoma m 
the fundus of the uterus in more than 45 per cent of the cases. As has been stated, this 
in itself is sufficient reason for augmenting preoperative irradiation with radical surgery. 
There is another indication for supplementing irradiation with total hysterectomy. There 
have been instances in our experience where the intense effect of the radium on the car- 
cinoma produced suck extensive necrosis of the uterine wall that perforations and pen- 
.tonitis followed. This is particularly true when the disease is extensive and when the 
tumor is especially radiosensitive. Con.sequently, it is our practice to perform total hj’ster- 
ectomy, regardless of how well our patients seem to do after irradiation. 

The essayists again bring up the question of preoperative radium irradiation versus 
preoperative high voltage x-ray irradiation. One of the arguments in favor of the ‘former 
is that the preoperative radium irradiation prevents vaginal recurrences. In the group 
presented, there was one such vaginal recurrence. Another argument in favor of pre- 
operative radium irradiation is that x-ray irradiation is more likely to be followed by dele- 
terious effects on the gastrointestinal tract. By the same token, radium would be less 
lethal to extensions into the parametrium or other surrounding structures. 

An extensive experience with laparotomies following intensive x-ray irradiation for 
various reasons leads us to disagree with the frequently heard statement that x-ray irradia- 
tion makes later surgery more difficult because it produces adhesions, changes in 
abdominal wall which interfere with ease of operation or postoperative healing. If 0“? 
x-ray therapy is administered properly by means of standardized equipment, employing proper 
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TeLinde, of Baltimore, uses both — radium Ijeforc, and x-ray after operation. 
ICamperman uses radium and x-i'ny in’eoperal.ivelj' in some instances, and post- 
operative x-ray in all. 

All that we can do is to show our results to date. It will take much more 
time and a continuation of our present methods to tell whether we are on the 
right road and, furthermore, wliethcr we arc going in tlie right direction. We 
hope and think that we are, as do a goodB'- number of us (Healy, Ward, 
Schmitz, and recently, JIcLcnnan). 


Taulk X. }?ive-Ykar Eesvlts Over-Ai-e Picture 


treatment j 

I'ATIEKTS j 

SURWVORS 

j PER CENT 

Surgery 

12 

5 

41.G 

Irradiation 

55 

DO 

41.8 

Surger}' and Irradiation 

27 

8 

29.6-1 

(Unplanned) 



1 46,0 

Eadiation and Surgerr 

10 

9 

90.0 J 

(Planned) 





104 

44 

42.3 

RREMARV MORTALITY 

87 Patients, Surgery performed 


(2) 2.3 

79 Patients, Uteri 

removed 


(2) 2.5 

74 Patients, Uteri Beniovod (Jeff.) 


(2) 2.7 

' 31 Patients, Uteri removed (planned) 


0.0 


Table X merely indicates how the over-all picture fails to tell the true story 
in distinct brackets as far as relative five-year survivals are concerned. There 
are numerous individual variants that have been mentioned. That is why we 
came to realize that our report of three years ago was cumbersome and mislead- 
ing with respect to the advances that we felt sure we were maldng. The relative 
five- 3 mar survival figures then read as follows: surgciy alone, IS.l per cent; 
irradiation alone, 40.5 per cent; surgeiy and irradiation, 38.4 per cent (cor- 
rected for uteri actually removed, 42.9 per cent). For all cases, irrespective 
of treatment, 39.1 per cent. The primary mortality, however, gives a clearer 
picture when viewed from an over-all position, for which we ma 3 '’ be grateful. 

Summary and Conclusions 

1. In this report emphasis has been placed upon a compai’ative study 
of the results obtained in the treatment of fundal carcinoma based upon a 
critical analysis of the conditions noted and the t 3 qDe .of treatment employed in 
each of several groups of patients, rather than upon an over-all estimate of the 
end-results obtained without respect to the status of the individual ease and the 
treatment emplo 3 md. 

2. This analysis has shown that in our exi)erience a planned teclmique of 
preliminary irradiation with radium, followed by adequate surgery in eight to 
ten weeks, has resulted in a five-year survival rate of 90 per cent among a 
group of 10 patients, Avith 20 additional patients among a group of 21 now 
surviving from one to four years, and mthout operative mortality. 
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intraulorino applications. Unless udccpialc external irradiation is precluded by obesity, 
wo treat the inoperable group by both approaches. Because of the recognized dangers 
of initial overdosage, the external irradiation is administered with the greatest caution, and 
the intrauterine irradiation is administered in divided doses. The obesity inoperable gVoup 
is treated only by repeated intracavitary applications. 

Since irradiation, when applied within the limits of .safety, fails to destroy corporeal 
cancer frequently, we must hope to feel our way ,slowly to a more sati.sfactory technique, or 
better still to lift some of the patients from the inoperable to the operable brachet. The 
range of systemic inoperability has been reduced by modern pre-intra and postoperative man- 
agement, and a similar reduction in local oper.ability may follow further improvements in 
the technique of irradiation therapy — both external and intracavitary, 

DE, SCHEFFEY (Closing), — Many points have been brought up that I would like to 
•comment upon. Dr. Behney is quite right in mentioning the disadvantage of drawing con- 
clusions from a statistical review of small groups of patients. On the other hand, niy purpose 
was to show the unfairness of presenting only the over-all picture with respect to a five-year 
survival rate, irrespective of the individual problem each patient presents with regard to the 
physical factors involved, the stage of the disease, and the tj-pe of treatment employed— 
whether it be impossible, inadequate, or carefully planned under favorable circumstances. We 
have “broken down” the entire series for the very reason that we do wish to evaluate the 
mortalitj’ and the five-year suiwival rate in the categories mentioned, and in order to show 
what we have been able to accomplish in a suitable group of patients when it was possible 
to carry out a dctinitely planned procedure for these individuals. 

If wo know for a certainty that a patient who has survived for five years or more has 
not died of cancer, wc do not hesitate to include her as a five-year survivor for statistical 
purposes. Conversely, even though a patient has passed the five-year standard, and we know 
that cancer is still present, wo should state that fact clearly. Wo do not want to fool our- 
selves or anyone else. 

Of course w'e cannot have a “standard treatment” for every patient with fundal cancer. 
We have brought that out very clearly in this paper, showing the limitations that e.xist in cer- 
tain individual instances. AVc do sa}', however, that as our ex-perience has increased, we have 
increased our indications for postirradiation surgery more and more, and with increasingly 
beneficial results. Our experience has shown, too, that one should not rest content with an 
initially good result from irradiation therapy, but carry through with subsequent surgery; 
otherwise unarrested disease or recurrence will very probably- happen in 45 to 50 per cent of 
the patients treated with irradiation only. "Wlien subsequent surgery is impossible or inad- 
visable, it is our practice to perform a test curettage and apply more radium if indicated, m 
about six months or a year using external irradiation in addition, follow-ing the initial radium 
application. If bleeding recurs earlier in patients of this sort, repeat the treatment promptly 
with another curettage, of course. This is the plan that we have followed in our excessively 
stout wolnen. This answers Dr. Outerbridge’s question. 

One must be careful of exceptionally larger doses of radium in relatively small uteri. 
Wo had an illustration of this recently in an elderly patient. When she returned for the 
surreal procedure, the patient told of having had an attack of “intestinal grippe” some time 
after the radium application. At operation, the small uterus was rather firmly attached to the 
rectosigmoid w-hich was deviated toward the right side of the pelvis. Tliickening of the bowel 
was present) with evidence of a localized peritonitis. The radium had produced as severe 
an intestinal reaction as is so often the case with intensive external irradiation for cervical 
carcinoma. 

I grant that our impressions of skin damage as a deterrent to later surgery goes back 
to the days when we saw more intense reactions from external irradiation. Since then the 
methods of application have improved tremendously, but in the meantime, having ceased usmg 
preliminary x-ray in favor of radium, we have not gone back to it, for we have been araious- 
to build up a series of cases with radium as the sole preliminary agent, as stated « the 
paper. We ' grant that those employing x-ray instead report gratifying results, but we Umi 
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filtration^ and sufficient time for the reaction to subside is allowed to intervene before the 
surgery is practiced, the latter will not be rendered less feasible because of the preliminary 
irradiation. 

In our clinic, we use preoperative x-ray irradiation in certain instances, and in others 
preoperative radium irradiation, depending upon whether a curettage is necessary to arrive 
at a definite diagnosis. JIan}' of our patients are seen in the Out-Patient Department, 
where material is secured from tJie uterine cavity by means of a suction curette. If the 
pathologic report demonstrates carcinoma of the fundus, the patient is given preoperative 
high voltage, external irradiation tlirough four abdominal ports. Wlien, however, it is nec- 
essary to perform a curettage in order to make our diagnosis, radium is made available, and 
we practice a teclinique similar to that described by the essayists. The radium is inserted 
at the time of the curettage, and a diagnosis bj' a quick paraffin method is awaited. If the 
diagnosis is carcinoma, the radium is allowed to remain as long as necessary to secure the 
usual carcinoma dose. If, however, the tissue proves to be benign, the radium is removed 
at the proper time for irradiation for benign bleeding. It is our opinion that there is 
little to choose between the two methods of preoperative irradiation, annd we select the 
method which is most convenient to the patient and less expensive to tlie hospital. In 
carcinoma of the fundus, as in most other forms of cancer, the ultimate outcome depends 
more on early diagnosis and prompt treatment than on any differences of technique. 

DE. PE ANJvLIN L. PAYNE . — ^IVe are indebted to Dr. Scheffey for his reminder that 
the policies of treatment in fundal carcinoma remain open to critical discussion and to re- 
vision, At the University of Pennsjdvania Hospital we recognize three avenues of approach 
to the problem; surgery alone, a combination of surgery and irradiation, and irradiation 
alone. The controversial factors rotate around tlie wisdom of surgery alone, the efficiency 
of intracavitary irradiation versus external irradiation or the value of the two in combina- 
tion, and the technique of intracavitary irradiation — both as to dosage and distribution. 

The ideal management would consist of the accurate microscopic diagnosis of corporeal 
cancer and its immediate removal by total hysterectomy and bilateral salpingo-oophoreoomy. 
This eliminates the danger of dissemination by the curettement, reduces the time that is 
required for treatment, and ob^'iates the psychic trauma of readmission for a second opera- 
tive procedure. Objections to this plan include the gi-eat difficulty in making a certain 
diagnosis immediately and the possible value of preoperative irradiation as a localizing 
agent. Despite these deterrences, we believe that the early cases should be so treated, 
provided an unequivocal diagnosis is made and no contraindication to radical surgery obtains. 

Since this ideal is realized infrequently, the plurality of fundal carcinomas must be 
treated by a combination of irradiation and surgery. The proper clioice of the method or 
the time of irradiation still is open, to question, as Dr. Scheffey indicated. Study of irradiated 
specimens and careful follow-up analyses after internal irradiation on one hand and ex- 
ternal therapy on tlie other, as planned by Drs. Scheffey and Norman Miller, should do much 
to give us the correct answer. TJius far we agi'ee with Dr. Scheffey that in the operative 
group the advantages of external irradiation, eitlier alone or in combination with intra- 
uterine applications of radium, do not compensate for its disadvantages and we do not 
use it. Our present policy consists of intracavitary irradiation to be followed four to six 
w-eeks later by operation. Dissatisfaction with the intracavitary irradiation, as it has 
been applied, has arisen from study of our operative specimens. Our experience confirms that 
of Dr. Scheffey that about 50 per cent of the previously irradiated uteri exhibit residual 
carcinoma at the time of their. removal. Tlie works of Sampson, Crossen, and many others 
indict the old practice of applying radium in tandem for corporeal cancer. Eecentlj^ we 
have adopted the technique described by Crossen for intraca^'itary irradiation. It appeals 
because of its apparent satisfactory distribution and its simplicity of application. 

While careful radium distribution is important in the operative cases, it is even 
more so in those instances in which entire dependence must be placed upon radiotherapy — 
because of either systemic or local considerations. Here two questions arise: the advis- 
ability of combined external and intracavitarj' irradiation, and the wisdom of multiple 
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I N THIS presentation we propose to evaluate and connnent upon the facts 
which have lieen aeeunnilatcd from our experience witli ectopic prejpiancy. 
The importance of such a study becomes apparent in the light of Williams and 
Corbit’s recent analysis of 101 fatalities from ectopic pregnancy. These au- 
thors state that in the decade 1931 to 1940 every eighteenth puerperal death in 
Pliiladelpliia, every sixteenth puerperal death in New York City, and every 
twelfth puerperal death in Chicago was due to ectopic gestation. In Philadelphia 
from 1931 to 1943 the mortality was 4.6 per cent. Within the last ten years 
reports on the mortality rate have ranged from 3.2 per cent to 8.3 per cent; 
Fitzgerald and Brewer, 7.8 per cent (1935) ; Falk and Rosenbloom, 8,3 per cent 
(1936) ; Ware and Winn, 8 per cent (1941) ; Farrell and Seheffey, 3,2 per cent 
(1943) ; and Siegler, 3.9 per cent (1945). 

Incidence 

■ In the Woman’s Clinic of the New York Ho.sj)ital from Sept. 1, 1932, to 
Jan. 1, 1946, there were 41,365 p)*egnancies cared for, which include 38,356 
full-term and premature deliveries and 3,009 abortions. During this period 
there were 141 ectopic pregnancies, an incidence of 0.34 per cent, or 1 in 293 
pregnancies. 

Ectopic gestation was found to occur most frequently in the age group 
ranging from 25 to 35 years (Table I). The youngest patient in the scries was 
19 years of age and the oldest 41 years of age. Table I also indicates that 
over one-fourth of the cases occurred in women beyond 35 years of age. It is 
significant that in this group late marriage, low fertility, and repeated abor- 
tions were factors often encountered in the histories. 

Gravidity Antedating the Present Ectopic Pregnancy 

An analysis of Table II reveals that 28.4 per cent of the patients had never 
before been pregnant, and that 43.3 per cent had never previously been de- 
livered of a viable infant. Furthermore, there were only 10.6 per cent who had. 
borne two or more eliildren. These data refiect the generally accepted fact that 
low fertility and infei’tility are commonly associated with ectopic pregnancy. 

Repeated ectopic gestation was noted in seven patients, or 4.9 per cent- 
In only one of these was there a previous history of salpingitis eventually veri- 
fied by pathologic sections. 

“Presentea at a meeting of the New York Obstetrical Societj-, March 12. 1916 
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external irradiation to those patients being treated tvith irradiation alone, or in instances 
where inadequate surgery has obtained, or where extension beyond the uterus has occurred. 
Dr. Beliney's experience is in accord with Dr. Norman Miller’s. Perhaps our future experience 
and that of some of our colleagues may influence us to change our present method, but we are 
still desirous of continuing with a plan which shows a five-year survival rate of 90 per cent, 
together with 20 out of 21 additional patients treated during the past flve years being alive 
and well at the present time — and without any operative mortality. "With the exceptions noted, 
and for the reasons stated, Dr. Behney’s management of fundal carcinoma differs little, 
if any, in principle from ours. 

Dr. Payne has brought up a very pertinent question — the efficacy of intracavitary radium 
applications. We are well aware of Sampson’s work of years ago in which he showed the 
inadequacy of proper action from intrauterine radium capsules when the uterine cavity was 
irregular or distorted. We have called attention to those cases in which it is impossible to 
secure a good intracavitary radium application as a preliminaiy procedure when fundal car- 
cinoma is suspected. In several such instances, when the fundus was especially large and ir- 
regular on the outside as well as in the endometrial cavity, because of concomitant myomas, 
we have resorted ,to immediate panh^ysterectoni}'^ with adnexal removal, as noted in our paper. 

Even before Hejanann packed the uterine cavity with multiple, small radium units, 
Burnham had been doing just that in Baltimore, but he discontinued this technique. We have 
not employed Crossen’s method, or Friedman’s cither. It seems to have merit, however, and I 
know that we will await with interest a future report of Dr. Payne’s end-results with the 
method of therapy that he is now carrying out at the University of Pennsylvania Hospital. 
I am glad that he agrees with us in the principle of the present-day treatment of fundal 
carcinoma that we have presented, irrespective of the controversial issues that have been men- 
tioned. Trulyj every patient must be individualized; only those patients falling into the favor- 
able group that we have described can be managed by a so-called planned technique.” 
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changes favorable for an ectopic pregnancy. Only four patients admitted tliat 
they had been treated for gonorrhea, and an equal number stated that severe 
pelvic inflammatory disease followed an induced abortion. Among the eases 
of appendicitis, liberally assuming that all appendectomies were perfonned for 
appendicitis, there were as many left as right salpingectomies done for an en- 
suing ectopic pregnancy. More important is the number of times that the di- 
agnosis of salpingitis was made by miciuscopic examination when the pathologic 
anatomy of tubal pregnancy was reviewed in each case. Tliis lesion was un- 
equivocally seen onlj’- twenty times, or 14.2 per cent. It is doubtful whether this 
incidence might have been appreciably increased, even if there had been more 
sections taken for microscopic studj" from the specimens which did not show 
the effects of chronic inflammation. 

Nearly 15 per cent of the patients had had induced abortions and about 25 
per cent previous laparotomies. 

Decidual reaction in the stroma of the Fallopian tube was noted on 30 
occasions, or 21.3 per cent. Eecent studies on the early implantation of the 
human ovum support the conclusion that the development of decidua is an early 
effect of nidation rather than a cause. 

Without entering into any of the theoretical or mechanical considerations of 
the etiologic factors, the information that we were able to obtain from our data 
is not so positive and specific as w'c had hoped it would be. However, it does 
place emphasis on the fact that in the greater number of cases the real cause of 
ectopic pregnancy remains obscure. 


Symptoms and Physical Findings 

Because of the various pathologic courses that ectopic gestation may fol- 
low, the appearance, sequence or degree of intensity of the .symptoms, and 
physical findings are more often atjq^ical than not. Lowur abdominal or 
pehde pain, abnormal vaginal bleeding, a pelvic mass, and amenox’rhea are 
the four cardinal manifestations of ectopic pregnancy. 

Pain is the one symptom that is almost universally present. It Avas found 
in 98.5 per cent of our cases. In over half of the patients it Avas described 
as suddenly severe, sharp, or knifelike, and usually, under these circum- 
stances, -unilateral. The intermittent or cramplike and dull pains Avere, as 
a rult, localized in the loAver abdomen. Pain alone made its appearance as 
the first symptom in 23.6 per cent of the patients in this series (Table IV). 


Table I\^. Pats From Last Eegular Menstrual Period to Onset of First Symptom 

(18 unknoTvn cases excluded) 


SYMPTOM 


DAYS 

1 TO 

15 TO 

29 TO 

43 TO 

57 TO 

71 TO 

TOTAL 

0 

14 

28 

42 

5G 

70 

79 

I CASES 


PER CENT 
inc idence 
,6 


Pain 

Bleeding 

Pain and bleeding 

5 

8 

1 

4 

3 

4 

7 

3 

9 

25 

14 

10 

7 

7 

5 

1 

8 

1 

29 

49 

44 

■Vaginal discharge 
Total cases 

Per cent incidence 

13 

10.6 

8 

6.5 

14 

11.4 

48 

39.0 

24 

19.5 

1 

15 

12.2 

1 

0.8 

123 


23.6 

39.8 

35.8 
0,8 

100.0 

100.0 
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Table I. Age Incidence 


AGE 

1 


TOTAL CASES 

1 PER CENT INCIDENCE 

19 



2 

1.4 

20 to 24 



19 

13.5 

25 to 29 



41 

29.1 

30 to 34 



41 

29.1 

35 to 39 



34 

24.1 

40+ • 



4 

2.8 


Total 


141 

100.0 


Table IL Graviditv Preceding Present Ectopic Pregnancv 




NO. OF REPEATED 

PER CENT 

GR.VVIDITY 

TOTAL CASES 

ECTOPIC 

INCIDENCE 

None 

40 


28.4 

1 abortion. 

11 

(1) 

7.8 

2 or more abortions 

9 

(2) 

6.4 

Ectopic 

1 

(1) 

0.7 

1 child 

30 


21.3 

2 or more cliildren 

15 


10.6 

1 or more children and 1 or more 

35 

(3) 

24.8 

abortion 



Total 

141 


100.0 

Table III. 

Po.ssiBLE Predisposing Factors 


t'AGTORS 


j TOTAL CASES 1 

INCIDENCE 

Infection 


38 

26.9% 

Appendicitis 

23 



Gonorrhea 

4 



Pelvic Inflammatory Disease 4 



Tuberculosis 

2 



Ulcerative Colitis 

1 



Pelvic Infection Following 

In- 4 


14.9% 

duced Abortion 


21 

Induced Abortion 

Previous Laparotomies 


35 

24.8% 


Etiologic Factors 

After surveying the factors tliat might be immediatel.y or even remotely 
considered causative or predisposing, from the past and inunediate history of 
our cases it can be concluded that in most instances the etiology is not clear. 
While it is' easy to understand hoiv endosali)ingitis elfected by gonorrhea pre- 
disposes a woman to ectopic gestation, it is indeed questionable whether this 
specific infection plays the etiologic role formerly attributed to it. Gononhea 
may be as Yudely prevalent today, but witln the newer methods of therapy and 
their more prompt administration, the damaging results to the oviducts directly 
or indirectly caused by gonorrhea and by postabortal and postpartum infections 
may be prevented. Chemotherapy and the administration of penicillin will 
undoubtedly greatlj'’ alter the part that gonorrhea, in particular, and the py- 
ogenic infections, in general, play in the etiology of ectopic pregnancy. 

Inasmuch as pelvic and abdominal infections are generally considered to 
be the most frequent predisposing factors. Table III shows that in only 26.9 
per cent of the eases a positive antecedent history of some inflammatory process 
was obtained that might be even remotely responsible for establishing the 
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Abnormal vaginal bleeding was observed in 78.7 per cent in those instances 
where it could lie aecuratel 5 " determined. Bleeding preceded the onset of pain 
in 39.8 per cent, while it was coincident with the onset of pain in 35.8 per cent 
of the cases (Table 

A pelvic mass -svas palpated in 99 patients, or 70.2 per cent of the total. 
In 14 patients pelvic examination w’as deemed unnecessary or hazardous in 
view of the typical liistorj’' and other ph 5 ’'sical findings, and the acutely ill 
condition of-the patient. In 19.1 per cent of the series no mass was felt. 

Amenorrhea was reported by 64.5 per cent of the patients. The shortest 
period of amenorrhea -was five days ; the longest, eighty-tw'o days. 

The number of days that elapsed between the last regular menstrual period 
and the onset of the first symptom is also indicated in Table IV, In almost two- 
fifths of the patients, or 39 per cent, the first s^miptom appeared from four 
to six weelvs after the last regular period. In 70 per cent of the patients, 
the first symptom was manifested in from twm to eight weeks following the 
last period. 

Weakness and faintness were recorded in 29,1 per cent, while coUapse 
mth shock was noted in 12.8 per cent in our series (Table V). Our experi- 


Table V. Weakness — Syncope — Shock 



PREOPERATIVE 

1 TOTAL CASES I 

INCIDENCE 


Wealtness at onset of pain 

12' 

1 



, Painted after pelvic e.\'amination 

1 < 

[ 

29.1% 


Painted at onset of pain 

28 J 

1 



Shock after an enema 


1 



Shock after pelvic examination 

3 


12.8% 


Shock at time of admission 

14 J 




Total 

59 




ence reveals that one patient fainted, and three promptly went into shock 
after pelvic examination. One' sustained collapse with deep shock following an 
enema. About 10 per cent were admitted to the hospital in shock. 

Among the more t 3 T)ieal group of eases, twelve (8.5 per cent) complained 
of shoulder pain. 

Nausea and vomiting, hemoglobin and hematocrit levels, red blood cell 
and white blood cell counts, sedimentation rate, fever, and rigidity of the 
abdomen are not present ivith any consistent or characteiastie regularity. A 
persistent or increasingly rapid pulse and a relatively gradual fall in the 
hemoglobin and ceU volume levels are more significant findings. 

Prom these data one maj^ conclude that pain, vaginal bleeding, the presence 
of a pelvic mass, and amenorrhea are pre-eminent in the history and symptoma- 
tology of ectopic gestation. While pain affects nearly every patient, abnormal 
vaginal bleeding most frequently appears as the first sign. 

Diagnosis, 

Ectopic pregnancy “may well be considered a disease of diagnostic sur- 
prises. The physician who has extrauterine pregnancy ‘on the brain’ will 
rarely fail to diagnose it when it exists, but he will diagnose it often when it 
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Mortality 

There ivas one dcatli in this series, or an incidence of 0.71 per cent. 
In the light of what is now known of the accidents and fatalities that may 
result from the transfusion of Rh-positive blood to an Rh-negative recipient, 
wo feel that a brief summary of the case is warranted. 

The patient, aged 36 years, para iv, gravida iv, with a history of 
cesarean section in 1933 for placenta previa, was admitted to the Woman’s 
Clinic on Dec. 30, 1941, complaining of severe lower adbominal pain and 
syncope. Her last pregnancy was in 1938, when she was delivered of an 
erythroblastotic baby, icteric in type, that survived. The last menstnial 
period in her present illness was Oct. 26, 3941. There was a history of spotting 
beginning December 1 which lasted five days. Vaginal bleeding recurred 
on December 28. At 4:00 r.M. on December 30, she was seized with a sudden 
severe lower abdominal pain. She was in severe shock when admitted to 
the hospital. Preparations for transfusion were promptly made. She received 
500 c.c. of citrated blood preoperatively and anotiier 500 c.c. during the opera- 
tion. Although her condition was critical throughout the operative procedure, 
some improvement was noted, and at the end of the operation her blood pres- 
sure was 95/70. On the first postoperative day it was observed that the urinary 
output was only 160 c.c., and on the second day she became jaundiced, with a 
urinary output of only 100 c.c. She failed to respond to all instituted therapeu- 
tic measures, gradually grew worse, and on the morning of the fifth postoperative 
day at 8 :45 a.m. she died of pulmonary edema. _ . 

Even though at that time we were not yet testing our patients for the Kn 
factor, the history of an erythroblastotic baby in 1938, oliguria and jauncuce 
following transfusion, and a terminal pulmonary edema strongly suggest tlie 
probability that this patient died because she received incompatilile Rh blood. 

Pathology 

A brief review of the pathologic anatomy is pertinent. Eveiy specimen m 
our series Avas carefully examined and described macroscopically and micro- 
scopically. 

Special interest in the termination of tubal pregnancies prompted us to 
classify each specimen as accurately as possible. Tubal ruptures Avere easily 
segregated as a group. Great difficulty was encountered, however, in attemptmg 
to catalog the specimens in Avhich the pregnancy Avas thought to have terminate 
as an abortion or as a result of internal rupture of the pseudoeapsularis. /i, 
in the presence of a hematosalpinx, we found the ovum still attached to the im- 
plantation site, it Avas considered an in.stanee of intratubal rupture of the pseudo- 
eapsularis. It is realized that more thorough studies, such as Litzenberg out- 


Table vm. Classification op Ectopic Pregnancies 


TYPE 

1 

CASES 

1 INCIDENCE 

Tubal 


133 

94.3% 

Intact 
• Abortion 

Intracapsular rupture 
External rupture 
Interstitial 

1 ( 0.7%) 

75 (53.2%) 

23 (16.3%) 

34 (24.1%) 

5 

3.6% 

1.4% 

0.7% 

100.0% 

Secondary abdominal 


2 

Intraligamentary 

Total 


1 

141 
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For the most part, we liave relied upon tlie liistory, sjanptom otology, and 
physical findings to arrive at the diagnosis. As additional diagnostic aids, 
posterior eolpotomy was performed on only three occasions, and aspiration 
of the cul-de-sac on one occasion; in each case the findings supported the 
proved diagnosis. Pregnancy tests were utilized on 37 occasions and were 
of value in only a few cases. 

Six patients i^assed decidual casts and 10 patients had a curettage before 
laparotomy. Six of this latter group corroborated tlie diagnosis, and four 
did not. 

It is noteworthy that there were 25 ease.s, or 17,7 per cent, tliat did not 
have any demonstrable blood in tlie peritoneal cavity at tlie time of exploration. 

Accordingly, our data show that the percentage of correct diagnosis is 
directly jiroportional to the character of each individual case. It is higher 
in the more typical cases, lower in the more atypical ones. 

Treatment 

Torpin states that “an ectopic pregnancy is neglected if the operation 
is delaj^ed more than a few hours after the first physician first sees hei‘. ” 
This thesis may well be applied to those cases in which the diagnosis seems 
clear even though the operation is not an emergency. However, in the 
atypical ease where the diagnosis is questionable or difficult, a more con- 
servative approach and elective operation need no defense. 

In determining the time that elapsed between admission to the hospital 
and operation, we learned that 24.1 per cent, or about one-fourth of the 
patients, were operated upon shortly after admission, and an additional 27.7 
per cent within the first twenty-four hours. A total, then, of 51.8 per cent, 
or a little more than half of the cases in our serie.s, had the operation on the 
day of admi.ssion.' Within two days of admission, a total of 70.2 jier cent 
came to laparotomy. After the fourth day, thei-e were 22 cases that offered 
problems of differential diagnosi.s. PcIauc infiammatory disease was con- 
sidered 10 times; threatened abortion, seven; and myoma uteri with infec- 
tion or degeneration, five. The longest interval of time elapsing between 
the day of admission and da.v of operation was twenty-four days in a case 
of pelvic inflammatory disease with bilateral luboovarian masses and unsus- 
pected ectopic pregnancy. 

There wei’e 41 salpingectomies and 15 .salpingo-oophorectoniies performed 
on the right side, 38 sali^ingectomics and 26 salpingo-oophoreetomies on the 
loft, 16 bilateral salpingectomies and five corniial resections for interstitial 
pregnancies. A hysterectom.v was indicated and combined with some of 
the above procedures on 11 occasions. 

Transfusions were giA'en to 60 patienl.s, or 42.6 per cent of the total. 
Fifty (35.5 per cent) of them required it preoperatively or during the opera- 
tion, and there Avere 16 ini his groiq) Avho, in addition, received transfusions 
postoperatiA'ely. Ten eases AA'cre giA'en blood only after operation. 
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diagnosis in eases tliat are not emergencies, in cases which in any event gen- 
erally require an exploratory laparotomy. 

Pregnancy tests and dilatation and curettage are only of value in few 
selccled instances, and even then are not. alwa.vs reliable. 

There is no question but. that the best treatment of this illness is surgical 
as soon as the diagnosis is established and as soon as the condition of the patient 
permits it. The generous use of. plasma and blood transfusion cannot he too 
highly endorsed for the critically ill patient. The patient admitted in, or suf- 
fering from shock, at any time, should be moved to the operating room as soon 
as it is feasible, and measures to combat eolla])se prom]>lly instituted or con- 
tinued in the operating room. When the optimum moment presents itself, 
operation should not be delayed. 

AA^illiams and Corbit, in their analysis of fatalities from eelo})ie jjregnancy, 
point out that hemorrhage and shock, as might be anticipated, caused the largest 
number of deaths. Infection was the next most frequent cause. The one fatal- 
ity in our series, we believe, was the result of kidney .shut-down caused by in- 
compatible Kh blood. Tliis accident .sounds a note of warning. In extreme 
emergencies, the administration of plasma and aulotransfnsion can be utilized 
until compatible blood is made available. 

While it cannot be determined with fijiality and completeness, our interest 
in the pathologic anatomy enabled us to obtain some idea of the manner and fre- 
quency in which ectopic gestation terminated. The greatest number of cases 
end as tubal abortions and about one-fourth as tubal ruptures. The attempt 
to evaluate the number of eases that terminated as internal ruptures of the 
pseudocapsularis revealed that 16.3 per cent could be so classified. 

Summary and Conclusions 

1. The incidence of ectopic pregnancy, determined by a study of 141 cases 
in which the diagnosis was confirmed, is 0.34 per cent, or 1 in 293 pregnancies, 
at the Woman’s Clinic of the New York Hospital. 

2. Of the 141 cases of pathologically proved ectopic gestation, the diagnosis 
was made preoperatively in 124 cases (87.8 per cent). In a total of 219 patients 
in whom a diagnosis of ectopic pregnancy was entertained, the condition was 
found in 124 instances (56.6 per cent). 

3. About one-fourth of the patients (24.1 per cent) were operated upon 
shortly after admission, 51.8 per cent Avithin the first twenty-four hours, and 
70.2 per cent AAdthin the first foi-ty-eight houi’s after admission. 

4. A total of 60 patients (42.6 per cent) received blood tran.sfusions, 50 
(35.5 per cent) preoperatively and during operation, and 10 (7.1 per cent) 
only after operation. 

5. In this series, 94.3 per cent of the ectopic pregnancies Avere tubal, 3.6 pci 
cent interstitial, 1.4 per cent secondaiy abdominal, and 0.7 per cent intrabga- 
mentary. Of the tubal pregnancies, 24.1 per cent terminated as tubal ruptures 
and 53.2 per cent as tubal abortions. 

6. There AA'as one death in this series, a mortality rate of 0.71 per cent. 
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lined in his valuable contribution to this subject, should have been done in order 
to make our evaluation more accurate and complete. Nevertheless, because 
there are no figures on the relative frequency of this particular termination of 
tubal pregnancy, our attempt does give some concrete idea of its incidence. 

From Table VIII one learns that 94.3 per cent of the ectopic pregnancies 
were tubal, 3.6 per cent interstitial, 1.4 per cent secondary abdominal, and 0.7 
per cent intraligamentary. Over half, or 53.2 per cent, of the tubal pregnancies 
were thought to have terminated as tubal abortions, 16.3 per cent as internal 
ruptures of the pseudocapsularis, and 24.1 per cent as external ruptures of the 
tube. One of the tubal pregnancies was considered to be stiU intact. It had 
not been anticipated that only about one-fourtli of the eases would be classified 
as ruptured tubal pregnancies. 


Comment 

Many of the facts that were revealed from this statistical study more or less 
conform to many of those that have already been reported and Imown, There 
are a few points, however, that should be briefly discussed. 

The incidence of ectopic pregnancy and the age group in Avhich it is more 
likely to occur, as well as the incidence of repeated ectopic gestation, are in gen- 
eral agreement with euri’ent statistics. 

Without disputing the fact that inf(!ction may still be the most important 
and most frequent predisposing factor in the etiology, our data convince us 
that gonorrhea does not play the part formerly ascribed to it. Furthermore, 
it may be demonstrated in the future that the role of infection ^viU be greatly 
altered as a consequence of chemotherapy and the use of penicillin. A review 
of all the factors that we considered possibly causative did not yield the in- 
formation that we had hoped for. It only projected the fact that, for the most 
part, the etiology of ectopic pregnancy remains obscure. 

Lower abdominal or pelvic pain, almormal vaginal bleeding, a palpable 
pelvic mass, and amenorrhea reappear as the four cardinal manifestations of ec- 
topic pregnancy. Whereas pain is nearly always present, in our series, vaginal 
bleeding more often appeared as the fiist 55Tnptom. It should be pointed out 
that collapse may follow too many or too vigorous pelvic examinations. 

Not only was a correct diagnosis rate calculated in the cases in which ec- 
topic pregnancy was verified, but also in those in which it was even remotely 
considered. 

To arrive at the diagnosis, we have depended greatly upon an accurate 
histoiy, the sjmiptomatology, and physical findings. It is obvious that in the 
patients in whom the diagnosis is definite, there is no need for any accessory di- 
agnostic aids. However, in those in whom it is presumptive and suspected, one 
might use aspiration of the cul-de-sac or posterior colpotomy a little more often. 
Even with these procedures, it is possible for one to be misled since, in our 
series, it was noted that there were 25 patients (17.7 per cent) without blood 
in the peritoneal earity at the time of operation. We do not subscribe to the 
need for abdominal pneumoperitoneum, peritoneoscopy or aspiration through 
the abdominal wall. These procedures are u.suaUy employed for differential 
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lion of the fertilized o^nim. There are many possibilities which will delay the migration 
of the fertilized ovum to the uterus and, if the delay lasts longer than six days, the o^nm 
is going to implant itself, regardless of where it is — in the peritoneum, in the ovarj’, on the 
serosal surface of the uterus. 

The other point I would like to discuss is that of patients who go into deep shock. Dr. 
Marchetti recommends that such patients bo taken to tho operating room and that appropriate 
methods be utilized to combat tho shock and, once tho patient has reached proper condition, 
operation can bo performed. I believe that appropriate methods to combat shock should he 
instituted, but at the same time operation should be carried out, regardless of what the pa- 
tient’s condition may bo. They do not require an anesthetic, they require oxygen, and they 
require tho Trendelenburg position. As soon as tho bleeding point is controlled, the patient 
rapidly comes out of the shock. 


DE. HAEVEY B. MATTHEWS. — I would like to ask Dr, Alarchetti, why not separate 
tho 141 proved cases into ruptured and unruptured ectopics? It has always seemed to me — 
and, of course, it is perfectly obvious — that tho best time to treat ectopic is before rupture, 
and wo believe that if the patient is seen early enough, tho diagnosis can be made before 
rupture, and that certainly is more ideal than after rupture has occurred. So perhaps the 
doctor can give us some idea about those which were unruptured and those in which there 
was rupture at the time the patients were seen. 

Dr. Marchetti stated that they do cul-dc-sae puncture or needling in only a few cases. 
We ’believe that is out altogether. Nowadays, ■without bettor equipment and better diagnostic 
acumen, it seems to mo that those two procedures for the diagnosis of ectopic gestation, rup- 
tured or unruptured, are obsolete. 

A point that I would like to take issue with him is the question of amenorrhea. We do 
not observe amenorrhea so often. I prefer to call it an abnormal period, or an abnormality 
in the sequence of the period, because some of the cases that tho doctor showed were not 
really amenorrhea for the reason that they had gone only ten, fifteen or less days before they 
had symptoms of the ectopic, and I would not call that amenorrhea. You should call it an 
anomalous period. 

In regard to the question of tho time of operation, I agree ’with Dr. Marchetti and I do 
not agree entirely with Dr. Studdiford, because in our experience we have found that these 
patients recover and there is plenty of time for the operation before they go down again, 
and that is the time that Dr. Marchetti is talking about. I believe the kind of case that 
Dr, Studdiford has in mind is tho interstitial. If you wait on those you do lose, or are very 
apt to lose, the patient, I thinlv you will lose more patients if you work simultaneously with 
the shock treatment than if you wait rmtil they recover somewhat and then begin to operate. 
You do not have many of the interstitial type; I think I have operated on only' two patients 
with an interstitial pregnancy in my entire experience, where, as Dr. Studdiford says, they do 
not need an anesthetic they are so doTO and out; you operate with morphine only and then 
give 2,000 c.c. of fluid during and immediately after the operation, as was done in one of the 
cases, and the patient recovered. The other was years ago when we did not have blood trans- 
fusion and that patient died. But these patients always come back if they are not too far 
gone and you ■will save more of them by waiting until they' come back than if you operate 
when the blood pressure is so low that it is hardly readable. 


DE. NELSON B. SACKETT.— First, I would like the doctor’s comment for and 
against resection of the tube instead of salpingectomy. I think I am echoing Dr. Ward m 
saying that resection of the tube is a very dangerous procedure, and that the worst case 
of interstitial pregnancy we ever encountered was such a case in which the tube had been 
pre'viously treated by resection instead of salpingectomy. The patient had a nearly fata 
interstitial pregnancy. I have had two patients, one of whom is in Dr. Marchetti ’s series, in 
whom an ectopic recurred on the opposite side in less than a year. Now the latter patien 
is most anxious for children, but has no tubes and one normal ovary. 

In reference to etiological factors, I would like to ask Dr. Marchetti how many patien s 
were found to have a simple retroversion. 
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Discussion 

DE, CLAUDE E. HEATON". — I de.sire to present the figures for ectopic pregnancy 
from Bellevue Hosjjital. In a six-j-ear period at that institution^ we did 310 operations for 
ectopic gestation and found, a.s Dr. kfarchetti did, that the diagnosis was often incorrect, 
for our percentage of failure was 29.7 per cent. The majority of our cases were ampullary, 
and we delayed considerably in operating on these cases. 

Di contradistinction to Dr. Alarchetti, we found that the Aschheim-Zondek test wa.« of 
extreme value. In 60 per cent of our cases tiiis test was positive. Furthermore, we lay great 
stress on the laboratoiy findings. Tlie sedimentation rate was sixt}' minutes or over in two- 
thirds of our cases, and in less than 8 per cent of tlie eases it was le.?s than thirty minutes. 
I might add that the white count was almost universally elevated. Therefore, a slow sedi- 
mentation rate with an elevated white count rvas of significance. 

I don’t know what the difference is, but in spite of the general use of chcmotlierapy 
and penicillin we still meet with man^y eases of gonorrhea in the Bellevue Hospital Service. 
On microscopic examination we found in over 50 per cent of the specimens examined that 
there was no evidence of previous inflammation. -Z 

We have also found that the curettage may be very misleading. Occa.sionally, how- 
ever, the curette will clinch the diagnosis; I i-ecall one case which was taken to tiie operating 
room and operated upon with a mistaken diagnosi.s. One of the interns had noted a 
patulous cervi.v. It would merely have required a preliminary inspection of the cervi.x and 
insertion of a sponge-stick to have made the diagnosis. On the oilier hand, when the 
curettage show.s decidual tissue alone, that in itself may be misleading. We ha%’e found 
decidual tissue alone in a liigh percentage of incomplete abortions. However, we feel where 
there is a unilateral mass and a positive A.'jchheim-Zondek test that the diagnosis of ectopic 
pregnancy is almost universally correct. • 

As far as I know, there was no mortality in our series. 

DR. WILLIAM E. STUDDIFOED.— With regard to the question of obscurity of the 
etiology of ectopic pregnancy, I believe that anyone who has .‘•pent time on e.vamining tubes 
after their removal in cases of ectopic pregnancy will find that a rather small proportion 
of them show any evidence of inflammation at all. 

AVhen you consider the etiology of ectopic gestation j'OU have to remember the physi- 
ology which takes place during normal passage of the fertilized ovum into the uterine cavity. 
It is widely held, mostly on tlie basis of observations in nnimuls, that fertilization takes 
place in the outer end of the tube. The ovum can develop right away and, during its migra- 
tion from the outer end of the tube into the uteru.s a lapse of time occurs of about four 
days. Therefore, there is a margin of safety of about forty-eight hours Iwlwccn the de- 
livery of the ovum into the uterus and its ability to implant itself. You can .ray that the 
sole "factor to account for the ectopic pregnancy m delay in fertilization and the lime the 
fertilized ovum reaches its site of implantation. Tlicre are many reasons for that. For 
o.xample in a number of ectopics the corpus luteuiii is pre.rant in the opposite ovary and the 
tube in which the ectopic is found. The e.raayi.st has not given u.s .any figures on the rnig-ra- 



ENDOMETRIOSIS IN ASSOCIATION WITH PREGNANCY 

Frank R. Lock, B.A., M.D., and Richard T. Myers, B.A., M.D., 

Winston-Saeem, N. C. 

(From (he Department of Obstetrics and Gynecology of the Boxoman Gray School of Medicine 
of Walce Forest College and the North Carolina Baptist Hospital) 

E ndometriosis has received much attention in the gynecologic literature 
since it was originally described by RusselB in 1899. Sampson,^ in 1921, 
was the first to propose the theory of its etiology from implantation of 
endometrial fragments regurgitated through the Fallopian tubes during 
menstruation. 

The apparent increase in the incidence of endometiaosis has been distressing. 
Holmes® found 80 proved cases of external endometriosis in 307 gynecologic 
laparotomies, an incidence of 26 per cent. Sampson'* has reported finding 
endometriosis in 43 per cent of abdominal operations performed on women be- 
tween the ages of 30 and 50 years. Meigs® made a gross diagnosis of endo- 
metriosis in 36 per cent of 400 consecutive female patients at laparotomy, with 
pathologic confirmation in 28 per cent. Our experience with patients on the 
private gjuiecologic service of the North Carolina Baptist Hospital has closely 
paralleled that of this last group. 

The literature has been concerned iirimarily with the etiology, pathology, 
diagnosis, and treatment of this disease. Although numerous series of cases 
have been reported and the g>mecologic aspect of the condition has been fully 
discussed, the only obstetric factors which have received much consideration are 
the incidence of infertility and sterility, and the complications which may occur 
when pregnancy and endometriosis are associated. In ,1944, however, Scott® re- 
viewed the literature on endometriosis in pregnancy. He found onlj'- 47 reports 
of such cases, and added two of his own. 

Obstetric Complications 

A brief summary of Scott’s collected cases is given in Tables I to IV. Of 
the 31 patients in whom the probable ultimate result can be ascertained, two had 
spontaneous abortions and 10 had their pregnancy interrupted by operation 
(Tables I and II). Two of these patients had criminal abortions, and in two 
cases pregnancy was an incidental finding at operation. In one case operation 
was required for traumatic rupture of the uterus, which was probably not 
related to the endometriosis. Three ectopic pregnancies were found at operation ; 
one (Sampson’s) occurred in a patient who had had a tubal ligation, and another 
was a left ectopic pregnancy in a patient -vrith an adenomyoma of tlie rifjhl 
uterine horn. 

In 15 of the patients, delivery of a viable child was possible (Table HI)- 
Four of these were delivered by the vaginal route, and nine by ce.sarean section. 
In two eases the method of delivery was not stated. In two of the four 

5.56 
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A third point is the matter of hematosalpinx. Dr. Plant, formerly a pathologist at 
the Woman’s Hospital, presented at our staff conferences on more than one occasion, cases of 
ectopic gestation in •n'hich the ectopic was confirmed after the gross and preliminary diagnosis 
was hematosalpinx; and he has made the point that without multiple, or even serial sections, 
it is well nigh impossible to exclude ectopic pregnancy as the cause of the hematosalpinx. 

DR. MARCHETTI (Closing). — To answer Dr. Studdiford’s question is precisely to 
do nothing but substantiate his discussion. Really, I do not think there is any argument 
or discussion about the role of mechanics as an etiological factor in this condition. There 
may be something intrinsic in the fertilized ovum itself, and we know tlmt those things hap- 
pen, but exactly to say what the real predisposing cause is I do not think is possible; or that 
one thing was the producing or causal factor for the mechanics that eventually ended in ec- 
topic pregnancy. For example, it would be quite diificult to say: "Here are twenty tubes 
in which we found congenital diverticula of the tube.” That is very difScult. 

The other thing is that Dr. Matthews’ remarks serve as corroboration. I don’t mean 
to say that you should wait a long time, but as soon after a patient in shock begins to pick 
up, then the time of operation should not be delajmd, and when there is a needle in the vein 
preoperatively, if the patient must be moved from some place to the operating room, it is 
advisable and really mandatory to have that connection in place, not to remove it, but to carry 
the patient with fluid and plan to give more fluid when she gets into the operating room. 

I cannot answer Dr. Matthews’ question as to how many of these cases were ruptured 
and how many were unruptured on admission. I could say about 30, but I am not sure of 
that. We know that at least 24 of the 124 were diagnosed as ruptured ectopic. 

As to amenorrhea, I thinlc Dr. Matthews is quite right about that. It is hard to 
say; we tried to determine. We just had to give it a name. You can call it an anomalous 
period if you wish. But in most of these instances there were some with a delay of ten or 
fifteen days in the next period, and they also had a previous irregular history. We threw 
those out, of course, A patient will say: "I have a 28-day period; ” we know she does not 
have it regularly — ^it may be 26 days; or she may say that she has a 29-day period, so four 
days were excluded. 

As to resection of the tube, I would say that, in general, we had three instances of 
cornual pregnancy in tubes which were previously resected, so I think it is less of a tragedy 
for the woman not to have her tubes, and perhaps not to be able to have a baby in the future 
than to run the risk of losing her from a serious ruptured cornual or interstitial pregnancy; 
that, too, in the case of patients who are anxious to have babies and who ask not to take out 
the opposite tube. If it is infected or there is any gross pathologic distortion, it is better 
if the opposite tube is removed. TJmt may appear radical in some cases. 

There was one patient in whom we were sure there was a retroversion. That was the 
only one we could find. At operation there were five cases in which the uterus was definitely 
retroverted. 

The point about hematosalpinx is a good one. As I say, in all of these you cannot say 
whether the hematosalpinx is the result of the ectopic, tliat cither has been completely 
ablated from the tube and absorbed in the peritoneal cavity, or whether it is hemato.«alpinx 
from some other cause. You may have noted that there were one or two as.'^ociated with 
ovarian cyst with a twi.stod pedicle. 
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Table, III 


END RESULT OF 

j LOCATION OP LESION 


ENDOMETRIOSIS AND 
PREGNANCY 

INTER- 1 
NAL ] 

1 ENTER- 1 
1 NAL 1 


• REMARKS 


Possible Viable Child; 

Vaginal delivery 

Szenes23 

-f 


Normal delivery, postpartum hemorrhage 
followed by vaginal hysterectomy. 

Von Pranqu6i3 


•f 

Difficult forceps delivery with Diihrssen’s 
incisions in women in whom rectovag- 
inal endometriosis previously diagnosed. 

Szymanowicz24 


+ 

Normal delivery, rectovaginal endometriosis 
previously ^agnosed. 

Scotts 


+ 

Bilateral ovarian endometriosis. Eight 
oophorectomy, left oophorocystectomy. 
Subsequent normal vaginal delivery. 

Cesarean 

Hay25 


+ 

Rectovaginal endometriosis, v Two subse- 
quent pregnancies, cesarean sections, 
one single, one set twins. 

Batizfalvyse 


+ 

Rectovaginal endometriosis. Subsequent 

pregnancy with cesarean section, hys- 
terectomy at eighth month. 

Portes, Varangot, 
and Francois2i 


■f 

Section hysterectomy at seventh month. 
Rectovaginal endometriosis by biopsy. 

Lochranesa 

+ 


Section for tennis-ball size adenomyoma and 
breech presentation. 

DeJosselin and De 
Snoo29 


+ 

Section for suspected cul-de-sac sarcoma 
found to be adenomyoma. 

Sackettso 

+ 


Repeat section. Adenomyoma present. Hys- 
terectomy for uterine atony. 

Possible Viable Child; 

Cesarean 

Olson and 


+ 

Low cesarean section for contracted pelvis. 

Hansmannsi 

Scotto 


+ 

Ruptured ovarian endometrial cyst. Cesar- 
ean section. Viable 2,280 Gm. child. 

Schiveitzersz 

+ 


Section for placenta previa. Uterine atony. 
Adenomyosis found. Hysterectomy. 

End-res^ilt wiknown 

Griffiths® . 

Harbitzsi 


+ 

Recotvaginal endometriosis. Pregnancy 

normal one month from term. 

+ Endometrial cyst of abdominal scar four 

years after cesarean section. Subse- 


quent pregnancy. 


Table IV 


END RESULT OF I 

1 LOCATION OF LESION 


ENDOJIETRIOSIS AND 





PREGNANCY 



OTHER 

REMARKS 

liuytured Uterus: 

Schafer35 

Stone36 

Richardsonsi 

+ 

-1- 

+ 



Para x, 7 months pregnant with twins. 

Lifted heavy weight. Ruptured uterus. 
Spontaneous rupture at onset of labor. 
Spontaneous rupture at term. Decidual 
cell infiltration uterus. 

Death From Placenta 
Previa: 

■\Villiams38 

+ 



Died from hemorrhage at sixth month from 
central placenta previa. Extensive 

adenomyosis found at autopsy. 











LOCK AND MYERS: ENDOMETRIOSIS IN PREGNANCY 


557 


Table I 


END RESULT OF 

ENDOMETRIOSIS AND 
PREGNANCY ' 

Abortions: 

Spontaneous 

Vignesi2 , + Spontaneous abortion at twenty-second 

week. Rectovaginal nodule excised. 

. A^on Franqueis 4. Ovarian endometrial cyst removed in sixth 

week. Spontaneous abortion on thirty- 
eiglitli postoperative day. 

Operative 

Aseheinji-* + Criminal abortion. Hysterectomy for rup- 

ture. Actual perforation not seen but 
adenomyosis found. 

Sehugtis + Criminal abortion at fourth month, uterus 

ruptured at digital completion of abor- 
, tion; endometriosis found at site of 

rupture. 

Peralta Eaniosic -r Continued vaginal bleeding after second 

criminal abortion. Endometrial cyst 
resected from riglit ovary. 

Milnor and Tildenii -p Therapeutic abortion for toxemia. Inguinal 

tumor removed. Diagnosis: endo- 

metrial cyst. 

Eushraoreis 4. Therapeutic abortion in woman who had in- 

creasing bleeding from cervix and an 
endometrial polypoid mass. 


Table II 


END RESULT OF 
ENDOMETRIOSIS AND 
PREGNANCY 

Ectopic Pregnancy: 

Cullenio 4. Unruptured left tubal pregnancy. Adeno- 

myoma in right uterine horn. 

Sampson2o 4- Ectopic pregnancy in an area of endometri- 

osis at left uterine cornu following an 
attempted tubal sterilization. 

McKeuzie2i 4. Endometriosis and ruptured ectopic in same 

ovary. Patient also had cul-de-sac 
endometriosis. 

Incidental Pregnancy at 
Operation : 

Sampson^ 4. Intrauterine 14 mm. pregnancy and ovarian 

endometrial cj’st found at operation 
for myoma uteri. 

Amos22 4. Adenomyosis found at hj’sterectomj' in five 

mo nths' pregnancy. 

vaginal deliveries, the labor was nncomplicated. In the two complicated cases 
endometriosis may or may not have eontribnted to the difficulties. In five 
of the patients cesarean .sections were performed because of rectovaginal 
endometriosis or a mass in the ob.stetric pelvis; tlie indications in the remaining 
four patients were previous cesarean section, contracted peivi-s, ruptured 
endometrioma, and placenta previa. 

Spontaneous rupture of tlie uterus occurred in three patients (Table IV). 
In one of these eases numerous contributing factors unrelated to the endo- 
metriosis were present. 

One patient (Table IV) bled to death from placenta previa at the sixth 
month of pregnancy. 
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change until approximately January, 1942. From that time until her initial 
examination here on Oct. 10, 1942, a -progressive increase in the amount of 
menstrual bleeding and discomfort caused her to be confined to bed. Two or 
three days prior to the onset of the menstrual period, which began Sept. 30, 1942, 
she had noticed a slight brown discharge. During the following eight days the 
bleeding was so profuse that she used approximately 90 menstrual pads. There 
had been no associated metrorrhagia or leucorrhea. Neither she nor her husband 
had used contraceptives during their marriage. 

The review of systems and the fainity and social histories was noncontribu- 
tory. The only finding of significance in her past histoiy was an operation for 
a ruptured appendix and peritonitis when she was 11 years of age. 

The general physical examination revealed no abormality. Pelvic examina- 
tion showed a third degree retroversion of the uterus, which was fixed, irregular 
in contour, and much firmer than normal. Both ovaries were prolapsed into the 
cul-de-sac wdth the uterus. They were fixed in this position and w^ere ex- 
quisitely tender. The original impression was chronic subinvolution of the 
uterus and chronic post-abortal pelvic inflammatory disease. The patient was 
advised to use the Imee-chest position and hot douches daily. 

During the next two months, two patient’s symptoms became progressively 
worse, with an associated increase in size of the adnexal masses and the uterus. 
The diagnosis was then changed to pelvic endometriosis, and laparotomy was 
advised. This was performed on Jan. 18, 1943. The left tube and ovary were 
found to be fused into a cystic mass approximately 7 cm. in diameter, filled 
with a thick chocolate material, and densely bound to the adjacent peritoneum 
and viscera by adhesions. The right tulie was normal, but the right ovary, ap- 
proximately 5 cm. in diameter, contained a cyst filled with choeolate-brovm 
material. The uterus was freed -with some difficulty from the peritoneum of the 
cul-de-sac, and the posterior wall was found to be diffusely infiltrated with a 
thick material. In addition, there Avere three isolated nodules measuring 2 to 
21^ cm. in diameter on the posterior-superior surface of the uterus. 

Because of the patient’s wish to haA^e the childbearing function preserved, 
a total hysterectomy AA’^as not done. Instead, a left salpingo-oophorectomy and 
a fundectomy Avere performed, and the cystic cavity in the right ovary was 
eAmeuated, its Avail destroyed Avith the actual cautery, and the OAmry then closed 
Avith interrupted sutures of 000 chromic catgut. Approximately tAvo-thirds 
of the corpus, including an estimated one-half of the endometrial cavity, Avas 
removed. The uterus Avas then closed AAdtli three roAvs of continuous 000 chromic 
catgut suture. The superior hypogastric plexus Avas removed. 

The patient’s postop eratiA^e course A\'as uneventful, and subsequent patho- 
logic examination of the excised tissue confirmed the diagnosis of adenomyosis, 
Avdth associated external pehde endometriosis. A pelvic examination seven AA'eeks 
after operation revealed the uterus to be about half the normal size, in the 
antciior position, and freely movable. The right ovary Avas palpable, nontender, 
and approximately nonnal in size, shape, and consistency. 

The patient aaus completely free of s 3 TOptoms until Januaiy, 1944, Avhen slio 
again began to complain of dj'smenorrhea. The pain Avas entirelj' localized to 
tlie loAver right quadrant of the abdomen, and pehde examination determined 
that it Avas associated AAith the riglit OA’ar.y, although no change in the size or 
consistenc.v of this organ Avas obseiwed. Her symptoms became progressivel.v 
AA'orsc, and in Maj', 1944, the uterus AA’as noted to be enlarged to tlie size of a 
six Aveeks’ pregnanej’^ and somcAvhat irregular in shape, Avith a I’ounded, tender 
nodule approximateij' 2 cm. in diameter on the right anterior Aval). The use 
of irradiation Avas diseu.ssed AAuth the patient and her hu.sband, avIio elected to 
reserve such therapy until her symptoms Avere more severe. 
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In summary, it may be said that in onlj’- 9 of the 31 patients could an 
unfavorable course be attributed direetl}’’ to the endometriosis. 

The widely scattered group of isolated case reports summarized above has 
established the attitude which generally prevails regarding endometriosis and 
pregnancy. This attitude is tjT^iified by Ha3’'don’s‘ statement that "Extensive 
.endometriosis is rarelj’’ associated Avith pregnancy. When endometriosis and 
pregnane}’- are associated, abortion, premature labor and extrauterine pregnancy 
may readilj’^ occiu*. In the presence of endometriosis and pregnancy, complica- 
tions in labor are frequent. These may consist in rupture of the uterus, atony 
during cesarean section, or critical postpartum hemorrhage. ’ 

Fertility and Endometriosis 

In five reported series"*^^ comprising 2,078 cases of endometriosis (Table 
V), approximately 317 patients avIio Avere treated conservatively and could 
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S8i 

131 

50.5% 


18.4% 

81.6% 

55 

7 

10 

Paynes 

307 

238 

40.0% 

75.0% 

25.0% 

48 

10 

? 

Haydon’’ 
Keene and 

5G9 

447 

53.0% 

38.0% 




19 

? 

Kimbrougliio 

118 

83 

o9.1% 

40.9% 

25.0% 

75.0% 

14 

4 

4 

Turunenii 

200 


78.0% 

22.0% 

200 

62 

? 

Total 

2,078 






317 

102 

14 


reasonably expect to become pregnant Avere adequately followed up. One 
hundred tAvo pregnancies were recoi'ded for this group — an incidence of 32.5 
per cent. Most of these authors adA^ocated conservative therapy, but Table 
V shoAVs that in two of the three series in AA’^hich the figures can be aeeuratelj’- 
evaluated, radical procedures were emploj’-ed in the vast majority of cases, 
conseiwative therapy being reserved for patients with localized lesions. Scott 
was sufficient!}’- impressed b}’- the frequency with which pregnancy foUoAVS con- 
servative management of endometriosis to make a sti’ong plea for preserving 
the childbearing fimetion in these relath’-ely infei’tile AA’-omen. 

One of us (PEL) has adopted an ultraeonservative attitude in the manage- 
ment of young patients Avith endometriosis, many of whom are anxious to 
preserve their childbearing fimetion. The extent to which this policy has been 
pursued is illustrated by the tAvo cases reported beloiv. 

Case Reports 

Case 1. — Mrs. V. A. C. This 2S-year-old Avhite woman was married in 
1935, and had one pregnancy, terminating in an uncomplicated spontaneous 
abortion in March, 1940. A dilatation and curettage Avas done at this time. 
Subsequently she began to have dysmenorrhea, which persisted -with little or no 











562 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

Tlie problem, was discussed Math the patient and her husband, and the de- 
cision made to institute conservative medical treatment. On Sept. 19, 1944, she 
vms given testosterone (Metandren Linguets) to be taken 10 mg. daily until a 
total dose of 300 mg. had been ingested. Her next menstrual period began 
on Oct. 3, 1944, and the patient noticed an appreciable decrease in the amount 
of pain she experienced, but no corresponding reduction in blood loss. 

The patient returned on Nov. 21, 1944, complaining of slight nausea, occa- 
sional vomiting, breast soreness, and urinary frequency. The uterus was appre- 
ciably larger and vns asymmetrical, with a smooth, diffuse enlargement of the 
left anterior-superior wall. Hegar’s sign was present. A diagnosis of intra- 
uterine pregnancy, complicated by adenomyosis and mild hypertension, n^as 
made. 

The patient’s prenatal course \vas uneventful, and her hyiDertension was 
successfully controlled by salt restriction and diet. On June 21, 1945, the blood 
pressure rose abruptly to 170/100, and the patient v^as admitted to the hospital. 
Labor -was successfully induced by the administration of castor oil and progressed 
normally. A male child weighing 3,010 Gm. was delivered spontaneously in six 
hours. The third stage lasted five minutes, with spontaneous separation of the 
placenta, and a total blood loss of less than 100 c.c. 

During the patient’s prenatal and postnatal course she was entirely %vell, 
and was relieved of all the distressing symptoms vdiich prevailed prior to her 
pregnancy. In September, 1945, she resumed her menstrual cycle. Examina- 
tions prior to this time revealed the uterus to be normal in size and consistency. 
In the thx’ee months vdiich followed, however, the uterus grew steadily larger 
and became irregular in shape, and the patient had a progressive return of 
menorrhagia and dysmenorrhea. On Jan. 16, 1945, a total abdominal hysterec- 
tomy Avas performed. Pathologic examination of the uterus confirmed the 
clinical diagiosis of adenomyosis. 

Summary and Conclusions 

Although the information contained in the medical literature leads one to 
believe that the combination of pregnancy and endometidosis is a dangerous 
one, Ave have reported tAAm cases in Avhich patients treated conservatively for 
endometriosis subsequent!}^ conceived and had a normal prenatal course, delivery, 
and puerperium. 

PcAV specific case reports of uncomplicated pregnancies in patients AAdth 
endometriosis are to be found, but a careful search of the literature reveals that 
such cases are mentioned casually in articles Avhich deal primarily Avith the 
gynecologic aspects of endometriosis. An analysis of five such articles shoAvs 
that approximately a third of the patients Avho are treated conseiwatively can 
successfully conceive, and indicates that the vast majority of such patients 
have a normal pregiancy. For this reason, Ave Avish to re-emphasize the desir- 
ability of employing procedures aa'McIi conserve the childlxearing function in 
youthful patients Avith endometriosis. 
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On Sept. 5, 1944, the patient reported that her last menstrual period had 
occurred on June 28. She had the usual symptoms of pregnancy, and a 
Friedman test was positive. The uterus, though of the same irregular contour, 
had increased considerably in size since the examination in May. 

The patient’s prenatal course was entirely uncomplicated. On April 16, 
1945, eleven days after the expected date of confinement, she reported the onset 
of slight vaginal bleeding and was admitted to the hospital. The cer\dx was 
dilated 6 cm. and completely obliterated, and the head was in the right occiput 
transverse position below the ischial spines. Labor progressed rapidly, and a 
live normal female child weighing 2,780 Gm. (6 pounds, 2 ounces) was delivered 
by an elective low forceps procedure and episiotom}’- under cyclopropane and 
oxygen anesthesia. Spontaneous separation of the placenta occurred in twelve 
minutes, and the third stage was completed vdth a total blood loss of 150 
cubic centimeters. 

The patient left the city when her child was three months of age. She had 
not resumed menstruation, and was successfullj’’ nursing her baby. The pelvic 
findings were essentially unchanged from those recorded before her pregnancy. 
The uterus was the size of a five to six weeks’ pregnancy and irregular in shape, 
with a rounded nodule approximately 2 cm. in diameter on the superior and 
anterior surface of the fundus. No palpable masses were present in the left 
adnexa. The right ovary was palpable, not tender, and ivithin normal limits 
of size, shape, and consistency. 

Case 2, — ^Slrs. D. L. J. This 23-year-old white woman had not felt entirely 
well since the birth of her only child in November, 1937, folloiving a normal preg- 
nancy. She was consistently 10 to 12 pounds under her normal weight, became 
exhausted on average activity, and required rest periods throughout the day. 
She had had mild dysmenorrhea during her entire menstrual life. Her periods 
lasted four days and came at 21-day intervals. Within the past four months, 
however, she had had fainting spells associated with menstruation, very severe 
dysmenorrhea, and profuse vaginal bleeding during her entire period. Although 
no intermenstrual bleeding or leueorrhea had occurred, she had a light brown 
discharge for several days before and after menstruation. 

The patient had numerous additional complaints such as low-grade fever, 
headaches, and insomnia, wliich were suggestive of a constitutional disease. 

General physical examination was essentially negative, except for a moderate 
elevation in blood pressure. Pelvic examination revealed no gross abnormalities 
other than small healed lacerations of the cervix and a mild chronic cervicitis. 
The uterus was slightly larger than normal, but was smooth and symmetrical, 
in the anterior position, and freely movable. 

Initially it was thought that the patient’s menstrual complaints were prob- 
ably related to a constitutional disease which was responsible for her low-grade 
fever and mild hypertension. She was therefore referred to an internist, and 
during the next two years numerous medical studies were made in an effort to 
ascertain the cause of her fever and elevated blood pressure. She was seen bj^ us 
on three occasions during this interval, with no apparent change in the pelvic 
findings. 

On Sept. 19, 1944, the patient reported that she had had no improvement 
in 'her menorrhagia, and that her dysmenorrhea had become progressively worse 
during the preceding three months, confining her to bed. At this time the 
uterus was found to be nodular, slightly tender, and enlarged to the size of a 
six weelts’' pregnancy. Small masses were scattered throughout the uterine 
wall. The ovaries were found to be normal in size, shape, position, and con- 
sistency. A diagnosis of adenomyosis were made on the basis of the changing 
pelvic findings and the rather typical history. 



MANUAL EEMOVAL OF THE PLACENTA; 
A BENIGN PROCEDURE 


C. Wesley Sewall, M.D,, and Donald Coulton, M.D., Boston, ]\Iass. 

(From the Department of Oistetries, Boston University School of Medicine, and the 

Massachusetts Memorial Hospitals) 

N ot many years ago, manual removal of the placenta was considered one of 
the most dangerous and deadly procedures that obstetricians could be 
forced to perform, and the average mortality ranged between 10 and 15 per 
cent.^’ 2 Even as late as 1927, a large series reported from Wurzburg^ revealed 
an uncorrected mortality of 8.2 per cent. Since 1940, the rate has dropped to 
roughly 1 to 3 per cent.^’ Undoubtedly the advent of chemotherapy and a 

stricter aseptic technique has been a significant factor in reducing both the 
mortality and the morbidity. The latter, however, still remains high (approx- 
imately 42 per cent) ® in most of the current series reported. One gathers 
the impression that a moderate mortality and high morbidity are the inescapable 
accompaniments of manual removal per se. We have not found this to be so. It 
is the conditions associated with most manual removals, rather than the pro- 
cedure itself, that have proved to be the cause. The foUomng series is presented 
as evidence that manual removal is not the primary cause of postpartum mortal- 
ity or morbidity. 

Material 

The following 45 consecutive eases were all delivered in the relatively short 
period of two years, lending the advantage of unified control of procedure, by 
the same visiting and house staffs of the Massachusetts Memorial Hospitals. Two 
cases have been added because of their instnictive features; one was referred 
to us three days post partum, and the other was followed in consultation at an 
outside hospital. 

Indications 

The most important indications for manual removal were blood loss, reten- 
tion of the placenta, and a desire to explore the uterus. Blood loss was the pre- 
dominant indication. Excessive loss was the indication in 15 patients (33.3 per 
cent), and si^ificant but not excessive loss in 22 patients (48.9 per cent). The 
criterion of significant and excessive blood loss has purposely been varied, since 
some patients tolerate blood loss much less readil}’- than do others. Often the 
degree of tolerance can be connlated vuth the patient’s size and general stamina. 
In any case, a falling blood pressure or a steady, even if not profuse, loss of 
blood has been taken as sufficient indication for manual removal, pro^dded that 
the placenta cannot be immediately delivered by the usual methods. To wait for 
signs of beginning shoelc, or until a definite stated amount of blood has been 
lost, is to invite all the hazards attendant on any surgical procedure on a pa- 
tient in or bordering on shock. 

If the blood loss was profuse at any time, even immediately following the 
birth of the baby, manual removal Avas done at once. An approximate clinical 
estimate of the average amount of blood loss associated AAUth this group is 350 c.c. 
Although this is AveU under 500 c.c.,^’ ° the figure usually quoted for a blood- 
loss indication, it has been our expeidence, as pointed out above, that many pa- 
tients just past the exhau.sti\’e efforts of labor cannot Avithstand CA'cn this amount 
of blood loss AAdthout seriously increasing the risks of manual removal, should 
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Table I. Analysis of Indications for Eemoval* 



1 CASES 1 

AVERAGE TIME 

minimum time 

MAXIMUM TIME 

1 


PER- 

BEFORE 

BEFORE 

BEFORE 

INDICATION 

NO. 

CENTAGE 

REMOVAIj 

REMOVAL 

REMOVAL 

Blood loss 

15 

33.3 

8.1 

0 

28 

Prophylactic for blood loss 

27 

48.9 

14.1 

1 

33 

Eetention of placenta 

8 

17.8 

51.7 (75.9) t 

38 

G8 (245) t 


‘Times given in minutes alter delivery. 

tone case was unusually prolonged owing to transportation time foiiowing delivery 
at home. 


The series presented is divided between ward cases, handled under super- 
vision by the residents, and private eases, delivered by the visiting staff. The 
procedure was identical for both groups, the only difference between them being 
that private patients remained in the hospital on the average of one day longer 
than did .ward patients. Manual removal of the placenta was not found to 
increase the time of hospitalization in either group (Table III) . 


Table II. Analysis of Clinical Data 




1 NO. OP CASES 

I PERCENTAGE 

Alortalitj’- 


0 

0 

Morbidity 


1 

2.2 

Chemotherap}- 


22 

48.9 

No chemotherapy 


23 

51.1 

Intravenous therapy 

12 

26.7 

Shock 


0 

0 

Subclinical shock 


3 

6.7 

Uterine pack 


5 

11.1 

Totals 


45 

100.0 

Table III. Average Hospital Stay (in Days) 

1 

ward cases 

PRIVATE CASES 

ALL CASES 

1 

NO. 1 average 

NO. 1 AVERAGE 

NO. 1 AVERAGE 

Nulliparous 

5 9.2 

13 10.5 

18 9.8 

Multiparous 

21 8.2 

C 8.3 

27 8.2 


Mortality and Morbidity 

No moi’tality was encountered in this series. 

Morbidity, defined as a temperature rising to 100.4° F. or above on two 
consecutive days, was encountered in only one case (2.2 per cent). This patient 
was admitted in a morliid condition following the spontaneous home delivery 
of a macerated .stillborn infant of seven montlis gestational age. She had a 
marked upper respiratory infection, with an admission temperature of 99.2° F., 
which was subsecpiently diagnosed as tracheobronchitis. Manual removal was 
indicated not only by placental retention, but also by persistent moderate bleed- 
ing, with a slowly falling blood pressure reading 92/82. The removal was done 
four hours after delivery, following a transfusion with 500 c.c. of whole blood. 
The postpartum course was also complicated by a recurrent pyelonephritis, as 
well as the tracheobronchitis. Thus, it seems reasonable to attribute the morbid- 
' ity to a pre-existing infection rather than to the manual removal. This being the 
case, the corrected moihidity for the series would be 0. 

Gestational Age and Parity 

The gestational age and parity were as follows: 35 patients (77.8 per cent) 
had full-term deliveries; 6 patients (33.3 ])er cent) were delivered in the third 
trimester of pregnancy; 4 patients (8.9 per cent) were delivered in tlie second 
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this have to be done. 'Without question, invasion of the uterus per se, without 
furtlier blood loss, is enough to throw the patient into shock, if she is already 
in a borderline state of shock. It has, therefore, been our policy to resort to 
manual removal as a prophylactic measure whenever blood loss is persistent or 
threatens to become profuse, rather than to wait until it has become so and the 
obstetrician is forced to invade the uterus at a time when the patient is least 
able to withstand the procedure. 

Eetention of the placenta was the second most frequent indication for man- 
ual removal, occurring in eight eases (17.8 per cent). Without blood loss, 
forty-five minutes has been taken as the average length of time it is profitable 
to wait for separation to occur. Numerous authors®* attest to the fact that 
separation noraially occurs withui the first five minutes of the third stage, al- 
though expulsion of the placenta may be delayed for some time thereafter. If 
gentle suprafundic pressure twent. 7 -five minutes after the end of the second 
stage did not result in delivery of the placenta, an extremel}*' gentle application 
of the Crede method was employed. This was not repeated more than t^vice in 
the next twenty minutes, after which manual removal was done. That the 
Crede method be applied gently is imperative, since otherwise, like invasion of 
the uterus, it has a shocldng effect on the patient, thus increasing the risk of shock 
at the time of the manual removal. Waiting longer than forty-five minutes 
before using the Crede method has been fraitless in our experience. After that 
time the cervix has usually contracted, so that expulsion without invasion of 
the birth canal is unlikely. 

Technique 

The majority of aU our delivei'ies are aided by episiotomy. On delivery, 
10 international units of obstetric pituitrin is given intramuscularly. Local 
redraping is then done preparatoiy to repair of the episiotomy. If at any time 
the bleeding becomes profuse or is present as a steady continuous flow, the re- 
pair is interrupted and preparation for removal is begun. Othenvise, the re- 
pair is completed with the exception of tying the final loiots or, in the case of 
the frequently used “no-loiot” type of repair, it is completed to the point of 
the subcutaneous burying of the suture ends. By this method we have found 
that deliverj*- of the placenta or manual removal can stiU be accomplished with- 
out damage to the repair. Frequently, spontaneous deliveiy of the placenta 
or signs of separation followed by expression of the placeiata occur during the 
repair period. If delivery has not occurred, expression is attempted by supra- 
fundic pressure when the repair has been completed, this usually being twenty 
to twenty-five minutes after delivery. If expression is unsuccessful and there 
is no notable bleeding, approximately twenty minutes is allowed to elapse, 
during which time two attempts to deliver the placenta by the Crede method 
are made. If the placenta still remains undelivered, the accoucheur changes his 
gown and gloves, the patient is keptnnder anesthesia and is completely re- 
draped and repainted Avith' antiseptic, and manual remoAml is done in the usual 
manner. Great care is always taken to identify the cleavage plane between the 
placenta and uterus before removal is attempted in order to iTile out placenta 
aeereda. A sterile Western strip is ahvays at hand before the procedure is 
begun in the event that uterine packing becomes necessary. Ergotrate is with- 
held until the deltyery of the placenta has been accomplished, when 1/320 grain 
is given intramuscularly. Uterine tone and hemorrhage following the removal 
are evaluated, and if there are any signs of atonicity or continued oozing of 
blood, a tight uterine pack is inserted. Transfusions and intravenous fluids 
are given as indicated at an 3 *- time in the above procedure, but we have found that 
early manual removal before the patient has entered a state of borderline shock 
obviates their routine use (Tables II and VI). 
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down on the posterior wall of the uterus, accounting for the condition of the 
cervix. It was partially detached, and there was considerable bleeding from the 
placental site. A good cleavage plane was found between the adherent portion 
of the placenta and the uterine wall; the placenta was manually removed. The 
cervical and vaginal tears were rapidly repaired, controlling aU hemorrhage. 
While the repair was in progress, the blood pressure began to fall, and a trans- 
fusion of 1,000 c.c. of whole blood was given. The blood pressure immediately 
began to rise, reaching its normal level four hours post partum. 

Owing to the rapid identification and control of the sites of hemorrhage, in 
which manual removal of a partially separated placenta played an important 
role, and the immediate institution of antishoek therapy, this patient never went 
into shock. The postpartum course was uneventful. The maximum temperature 
for the entire hospital stay was 99.4° F. 

Case 2. — A 2S-year-old gravida iii, para ii, due to deliver on April 13, 1945, 
was admitted in early labor on April 7. There had been a slight show of blood, 
but the membranes were intact. The prenatal history had been entirely normal, 
with no bleeding at any time. The past history was noncontributory. 

Physical examination revealed the fetus to be in the left occiput anterior 
position, the fetal heart rate was 149 per minute, and the head was in the mid- 
pelvic position. The cervix was dilated 2 cm. After an eight-hour labor, the 
patient was delivered mth the aid of prophylactic low forceps. The uifant was 
a vigorous, normal lioy weighing 6 lb., 9 oz. Three-fourths of an hour before 
delivery the patient passed several dark blood clots, but there had been no bright 
red blood. Ten international units of pituitrin was given intramuscularly at 
the end of the second stage of labor. Immediately after birth there was a gush 
of bright red blood. The bl5od pressure, wliich had been 114/70 just before 
deliver^’’, fell precipitously to 99/66. Preparations for manual exploration were 
made as rapidly as possible. The placenta was found to be partially separated, 
with a good cleavage plane under the adlierent portion. It was removed manually 
two minutes after_ birth. Ergotrate, % 2 o grain, was given intramuscularly, and 
an intravenous injection of 1,000 c.c. of 5 per cent glucose in saline solution was 
started. As soon as the placenta was removed the hemorrhage notably abated, 
continuing only as a slow continuous triclde. The uterus did not become firm 
in response to the ergotrate. Therefore, a Western strip soaked in isotonic 
saline*' was used to tightly pack the uterus, after which another %20 grain of 
ergotrate was given, this time intravenously. All bleeding ceased, and the 
uterus became firm. A Foley retention catheter was inserted. Sulfadiazine was 
given orally, 1 6m. every four hours, prophylaetically. The pack was removed 
twenty-four hours later and there was no bleeding. The uterus remained firm. 
The maximum temperature during the 24-hour period while packed and in the 
following twenty-four hours was 99.6° F. The postpartum course was not 
remarkable, and the patient was discharged recovered on the eighth post- 
partum day. 

This case serves to illustrate the cardinal principles of early interference in 
the event of abnoiinal bleeding, and the benign nature of manual removal and 
intrauterine paeldng, if the ‘patient is in good condition when the procedure is 
done. Because there was no delay, the patient did not go into shock, did not 
require a transfusion, and did not run a septic, or even a morbid postpartum 
course, and the recovery period was not prolonged. 

*We have ahandoncJ sulfonamide impregnation of uterine packs, since oral or intra- 
venous chemotherapy is more effective than local and lends the advantage of accurate con- 
trol of therapy by blood-concentration levels. 
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trimester of pregnancy; 18 patients (40 per cent) were primiparas; and 27 pa- 
tients (60 per cent) were mnltiparas. 

The only statistical change due l.o gestational age and parity is noted in the 
length of hospitalization. Nnlliparas averaged 1.6 days longer in the hospital 
than did mnltiiiaras (Table III). 

Uterine Packing 

Uterovaginal packing was resorted to in five cases (11.1 per cent). In 
none of these was a second packing required when the original pack was re- 
moved twenty-four hours later, although in each case preparations were made 
to do so before the pack was removed. Chemotherapy, in the form of sulfa- 
diazine, 2 Gm. orally or 2.5 Gm. of the sodium salt intravenously, was staided 
at once and continued eveiy four hours, 1 Gm. orally with 2 Gm. of sodium 
bicarbonate, until the temperature had remained within nonnal limits for three 
days. The morbidity was not influenced by paclring, although a slight rise in 
temperature was frequently noted toward the end of the twenlj’^-four hour period. 
In everj^ case, this returned to within normal limits immediately after the pack 
was removed (Table VI). We are not in agreement with some authors"’’ who 
state that packing not only greatly increases the morbidity rate, but also in- 
creases the incidence of severe puerperal sepsis. 


TABI.E IV. Analysis op Pabity and Gestations. Age 


NO. OF 1 

WEEKS ! 

1 PARITY 1 
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1 ii 

i iii 
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1 
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2 
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1 





1 

28+ 

2 




1 







3 

28 

1 

2 

1 









4 

Totals 

18 

14 

4 

3 

2 

1 

1 

1 

0 

0 

1 

45 


Shock 

No eases of true shock occurred in the series, but three cases of subclinieal 
shock occurred, characterized by a rapidly falling blood pressiu-e (Table II). 


Table V. Analysis of Cases in AVhich the Uterus Was Packed 



MAXIMUM TEMPERATURE 




24 HR. AFTER 

HOSPITAL 

CASE NO. 

WHILE PACKED 

PACKING 

DAYS 

307,641 

98.6° 

100.8° 

8 

310,251 

100.0° 

100.6° 

13 

301,732 

99.2° 

99.4° 

12 

310,561 

100.2° 

99.0° 

8 

315,239 

100.0° 

98.8° 

11 

Averages 

99.6° 

99.7° 

10.6 


Case 1. — A 40-year-old gravida xii, para xi was delivered, by low forceps, 
of an 8 lb., 9 oz. infant after a short, easy labor. Immediately after birth there 
was a profuse flow of bright red blood. The patient was instantly prepared for 
manual examination to ascertain the .soui'ce of bleeding. Two moderate-sized 
bilateral vault tears were found, with considerable oozing of blood. A small 
lateral cervical tear was also present, and bleeding from this point was profuse. 
The cervix was remarkably soft, friable, and engorged. The placenta was low 
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Table VI. Analysis of Indications fou Receiving Intravenous Therapy 




1 PROPHYLACTIC | SUBCLINICAlj 

SHOCK 1 

TOTALS 

Infusion 



5 


1 


G 

Transfusion 



4 


2 


6 , 

Totals 



9 


3 


12 

Table VII. 

Analalsis op Cases Receiving Chemotherapy 





1 




1 AVERAGE 



CASES 

MORTAL- 

morbid- 

UTERINE 

1 HOSPITAL DAYS 



NO. 

PERCENT 

ITY 

ITY 

PACICNG 

AVARD 

( PRIVATE 

No cliemotlierapy 



51.1 

0 

0 

0 

7.1 

9.1 . 

Chemotherapy 


22 

48.9 

0 

1 

5 

9.1 

10.0 

Totals 


45 

100.0 

0 

1 

5 

8.1 

9.5 


Sulfonamides, usually sulfadiazine, were given propliylaetieally in 22 cases 
(48.9 per cent) . Our usual dosage has been 2 Gm. for the first dose and 1 Gm. 
every four hours thereafter; this is varied after the first twenty-four hours ac- 
cording to the blood level of the drug, so as to maintain a level of 15 mg. per 100 
c.e. Two grams of sodium bicarbonate were also given every four hours to 
alkalinize the urine, TJie incidence of chemotJiei’apy was higher in the earlier 
cases in the series, when it was routinely given to ail patients. The later eases 
received it only if removal was partieulai'ly difficult or if a uterovaginal pack 
was inserted. 

Penicillin was used in only three cases (7 per cent), with equally good re- 
sults- It is expected that its use will be routine in the future for the majority 
■ of our eases in which chemotherapy is indicated. 

Additional Cases 

Two additional cases are included because of their instructive features. 

Case 4. — A 25-year-old gravida iv, para iii was admitted to an outside 
hospital on Nov, 6, 1944. The prenatal course had not been remarkable. 

After an uneventful labor, the patient delivered a iiealthy vigorous infant. 
Tile placenta was retained despite attempts to express it by suprafundic pres- 
sure. Blood loss was not marked at any time. An hour after the end of the 
second stage, several attempts to deliver the placenta by Crede treatment of the 
utei’us Averc made, Avithout avail. At this time there Avas a slight blood loss, 
noted as a sIoav continuous oozing from the vagina. There Avere no signs of 
separation of the placenta. Suddenly, during another attempt to deliver the 
jilaeenta by the Crede method, the patient Avent into shock. All attempts to 
deliver the placenta AA^ere abandoned and antishock therapy Avas begun, this 
including transfusions of Avhole blood. In the next tAventy-four hours the pa- 
tient receded 600 c.c. of plasma, 1,500 c.e. of aaOioIc blood, and 1,500 c.e. of 
isotonic saline solution, but remained in shock. Bleeding during this period 
Avas minimal except for the passage of occasional moderate-sized clots. On the 
second postpartum day she receiA’-ed 500 c.c. of Aviiole blood and 500 c.c. of 
saline, after AA'hieh she appeared to be in somcAAfiiat better condition, having 
partially rallied from .shock. Forty-seven hours after delivery the placenta 
Avas expressed by suprafundic pressure, together Avith several large blood clots. 
PolloAving delivery of the placenta, the patient’s condition rapidly improved, and 
although the postpartum course Avas mildly morbid, it Avas not stoi-my. The 
maximum postpartum temperature A\'as 101° F. The patient Avas discharged 
recovered thirteen days after dcliA'eiy and elcA^en days after expulsion of the 
placenta. 
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Case 3. — (Referred to above under morbidity.) A 24-year-old gravida 
iii, para iv, was admitted on IMarcli 23, 1945. She was due to deliver on May 
28. Past history revealed “kidney disease” dating from the first pregnancy, 
which ended in deliveiy of an eight-month stillborn infant in 1939. The sub- 
sequent three pregnancies and deliveries had been uncomplicated. There had 
been no recurrence of the “Iddney trouble.” 

The prenatal history was uneventful until two months before this admis- 
sion, when the patient developed intermittent dysuria and pain at the left costo- 
vertebral angle. For the two weeks preceding admission, she also had a cough, 
productive of green mucopurulent sputum and associated with chilly sensations, 
feverishness, and sweating. She had not consulted a doctor throughout tlie pre- 
natal course. 

On the day of admission, the patient went into labor and delivered spon- 
taneously a 1,540 Gm. stillborn girl at home without benefit of complete aseptic 
technique. She was admitted to the hospital two hours after delivery because 
of a retained placenta. Bleeding had been present only as an intermittent trickle 
from the vagina; two attempts to deliver the placenta by treating the uterus by 
Crede’s method had Ijeen made an hour after deliveiy. 

The pertinent findings of the admission physical examination were de- 
creased tactile fremitus at the base of both lungs and fine, moist, crepitant rales 
over both apices posteriorly, and bilateral tenderness at the costovertebral angle, 
more marked on the left. The temperature was 99.2° P., the pulse 100, and the 
blood pressure 92/82. The red cell count was 3,800,000. and the hemoglobin 
11 Gm. The urine showed a specific gravity of 1.024 and contained no albumin, 
olive sugar and ^ ketones. The sediment was leaded vnth white cells. 

Intravenous administration of 5 per cent glucose and saline was started 
immediately. After thorough preparation of tlie patient, manual removal was 
done four hours after delivery. The placenta was still adherent over approx- 
imately one-third of its surface, and a good cleavage plane was present. There 
was a 3 cm. succenturiate lobe along the placental margin. Following removal, 
a small amount of bleeding persisted and a tight intrauterine pack was inserted, 
controlling the hemorrhage. The infusion was followed vnth 500 c.e. of whole 
blood and 1,200 c.c. of electrolyte fluids containing 2.5 Gm. of sodium sulfa- 
diazine. Sulfadiazine was continued orally, 1.0 Gm. everj’’ four hours. The 
blood pressure rose to 110/70 by the time the intravenous therapy had been 
completed, where it remained throughout the postpartum course. The pack was 
removed after twenty-four hours, and repacking was not required. The max- 
imum postpai'tum temperature was 101.2° P., occurring on the second post- 
partum day. The patient continued to run a gradually diminishing, spiking 
temperature for the next five days, after wliich it remained normal. Her con- 
dition was diagnosed by medical consultants as a recurrent bilateral pyelonephri- 
tis, complicated by a subsiding acute tracheobronchitis. X-ray examination of 
the chest on the third postpartum day revealed peribronchial and perihilar in- 
filtration and stippling throughout both lower lung fields. No acid-fast or- 
ganisms were found in the sputum. The cough rapidly became nonproductive 
and disappeared on the sixth day. Culture of the urine revealed nonhemolytic 
Staphylococcus aureus and nonhemolytic streptococcus. The white cells dis- 
appeared from the urine sediment on the fifth day, and pain and tenderness at 
the costovertebral angle ceased by the seventh day. Pathologic examination of 
the placenta showed only focal calcification. The patient was discharged recov- 
ered on the thirteenth postpartum day. 

Intravenous Treatment and Chemotherapy 

In the total series, 12 patients (26.7 per cent) received either transfusion 
or infusion (Table VI). In the three eases described above, this treatment was 
given for subclinical shock. In the rest, it was given prophylaetieaUy. 
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was no appreciable bleeding at any time. The patient withstood the operation 
well, and the subsequent course, although morbid, was one of rapid recovery. 
The maximum postoperative temperature was 101.6° F., occurring on the third 
day, after which time it remained normal. The fundus descended to three 
fingerbreadths above the symphysis. The lochia was at first profuse and con- 
tained small fragments of necrotic placental tissue. The patient was discharged 
recovered on the twentieth postpartum day, twelve days postoperatively. She 
was followed by her local doctor but was seen by us twelve weeks post partmn. 
During this period she had passed small fragments of necrotic tissue on two oc-' 
casions without bleeding. At this time the uterus was only slightly larger than 
normal and the leiomyoma had shrunk to approximately 3 cm. in diameter. 

Pathologic examination of the main portion of the placenta, as well as the 
fragments, revealed only focal calcification and infarction. 

This case also illustrates the dangers attending too conservative an attitude 
toward manual removal. Had it been done early, the presence of the leiomyoma 
would have been much less of a handicap, owing to the then widely dilated 
cervix; the subsequent infection and generally poor condition of the patient 
would have been avoided; and the risk of sudden severe hemorrhage, always 
present while a placenta is retained, as well as the danger of a serious puerperal 
sepsis could have been prevented. 


Comment 

The purpose of this paper is to make an ardent plea for earlier manual 
removal of the placenta while the patient is still in good condition to withstand 
the procedure. It is our impression that recent authors, although advocating 
earlier manual removals, still tend to procrastinate during the vital period for 
optimal removal. This is due to the too rigid interpretation of the indications 
for removal. 

This series has amply demonstrated the relatively benign nature of the pro- 
cedure per se. In our minds, the former morbidity and mortality associated 
with manual removal arises, not from the procedure, but from the usually assoei-’ 
ated excessive blood loss, the presence of definite shock with or -without blood 
loss, and delays in removal, allowing supervening infection to begin. It has been 
pointed out that no definite quantity of blood loss should be relied on as an in- 
dication for manual removal, since the tolerance to blood loss is extremely vari- 
able, depending on many other factors, such as the length and exhaustiveness 
of labor, the suddenness with which the blood is lost, and the general stamina 
of the patient. Consequently, any steady flow of blood should serve as a warn- 
ing that manual removal should be considered. Delay may waste the precious 
minutes during which this is possible, leading to consequences similar to those 
encountered in the additional eases described, as the unavoidable price of wish- 
ful thinldng. 

Since our technique is not unlike that generally used for manual removals, 
and since this series includes eases treated not only by visiting staff but by the 
house staff as well, the only logical cause for the improvement in mortality 
and morbidity in this series seems to be the radical changes in indications for the 
procedure that we have adopted. 
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Tliis case amply illiist.Tates the danger of shock from the combination of 
slow continuous blood loss and repeated and prolonged Crede treatment of the 
uterus. Failure to remove the placenta manually Avhile the patient was still in 
good condition resulted in the sudden onset of shock. This precluded the pos- 
sibility of manual removal and necessitated the prolonged and uncertain course 
of intensive antishock therapy, coupled with expectant waiting for separation 
of the placenta to occur, with all the attendant risks of superimposed infection 
and sudden profuse hemorrhage from the retained placenta. 

Case 5 . — A 30-year-old gravida i, para i was admitted on Jan. 23, 1945, 
three days post partum. She had been delivered at an outside hospital of an 
11 lb., 8 oz. normal, vigorous infant with the aid of low forceps and mediolateral 
episiotomy. Despite the large size of the baby, labor had not been difficult, 
lasting only six hours. Following delivery, the placenta was retained despite 
suprafundie pi’essure, followed by heroic Crede treatment of the uterus, which 
resulted in large eeehymoses of the abdominal wall. There was no vaginal bleed- 
ing, and onl.v two small blood clots were passed in the three-daj’- period before 
admission. A prophylactic eoui-se of sulfadiazine, in full therapeutic amounts, 
had been given at once. The past histoiy was not remarkable. 

Physical examination on admission was not remarkable except for ec- 
chjunoses of the ^ abdominal wall and. an enlarged uterus rising to the costal 
margin slightly to the right of the midline. The uterus was firm, slightly tender, 
and sjmunetrical. The temperature was 101.4° F. and the- pulse 114. The urine 
was normal. The red cell count was 3,340,000; the liemoglobin, 9 Gm.; and the 
white cell count, 13,850, with 89 per cent polymorphonuelears. The total pro- 
tein was 4.89 Gm. and the nonprotein nitrogen 24 mg. per 100 c.c. 

The patient was obviously in no condition at this time to undergo any 
operative procedure, and all efforts were directed toward improving her gen- 
eral condition and the prevention of more serious infection. This required 5 
days, during which time the patient received 1,500 c.c. of whole blood, 20,000 
units of penicillin every three hours intramuscularly, and a high-protein diet. 
Pituitrin was also given in four courses, each course being composed of four doses 
at hourly intervals of 10 T.U. intramuscularly. Small necrotic fragments of 
tissue Avere passed on several occasions, being identified microscopically as pla- 
cental tissue. The maximum tempei'ature was 101.8° F., occurring on the daj^ 
of admission; the remainder of the time it ran an irregular, spiking course be- 
tween normal and 100.6° F. The ui’ine Avas normal and blood cultures AA’^ere 
negatwe. 

FiA'-e days after admission and eight days after deliA’’ery, the fundus AA’^as at 
the leA^el of the umbilicus, still slightly to the right of the midline, and there AA'as 
a foul lochia. The temperature Avas 98.8° F., the piilse 96, and the blood pres- 
sure 118/78. The anemia and leucocytosis AA^ere essentially unchanged; the 
total protein concentration had risen to only 5.05 Gm. per 100 c.c. It AA-^as 
thought that to Avait longer held little hope for improvement. Although hysterec- 
tomy is the usual procedure of choice in such circumstances, it might well haA^e 
proved disastrous, OAAung to the patient’s poor general condition. It AAms there- 
fore elected to attempt manual remoAml, folloAA^ed by hysterectomy^ if absolutely 
necessazy. 

On vaginal examination (the first that had been peiTormed), under double 
setup precautions, a large intramural leiomyoma aa^s felt in the loAver uterine 
segment oiz the left. It aa'ss approximately 10 cm. in diameter and caused much 
difficulty in entering the uterine caAoty^. The placenta Avas found on the left 
lateral uterine Avail and fundus. It Azms- manually’ sci’aped off piecemeal AAdth 
izzueh difficulty'', owing to the marked placental necrosis and the obstruction of- 
fered by the leiomymma, making the placental site most difficult to reach. There 



THE RELATIONSHIP OP MATERNAL WEIGHT GAIN TO THE WEIGHT 

OF THE NEWBORN INFANT 

Joseph Klein, M.D., P.A.C.S.,* Hartford, Conn. 

(From the Ohstetrics md Gynecology Section, AAF Begional Station Hospital, 

Barksdale Field, Louisiana) 

M ost physicians who supervise prenatal care caution their patients against 
excessive weight gain during pi-egnaney. Their reasons for doing so are 
multiple. It is the opinion of many that the size of the fetus may thus be con- 
trolled. Prevention of overgrowth of the baby, especially in the presence of a 
pelvic contracture, would reduce the incidence of disproportion with its at- 
tendant hazards. 

Numerous contributions have been made to the literature concerning the 
relation of the maternal weight gain during pregnancy to the weight of new- 
born infants. Here, as in many subjects, controversial opinions have resulted 
from each author’s analysis of his statistics. Davis, ^ Slemons and Pagan,® 
Bingham,® and Hanley^ conclude that the birth weight of the newborn is pro- 
portionate to the maternal weight gain during pregnancy. Beilly and Kurland,® 
on the liasis of a comprehensive mathematical survey of 979 eases, assert that 
a low, nevertheless significant, degree of correlation exists between the weight 
gain of the mother and the weight of the baby at birth. Mcllroy and Rodway® 
aver that the infant’s birth weight apparently is not directly dependent upon 
the maternal increase in weight. Cheslej^® clearly demonstrated the conflicting 
results encountered in a summary of 11,960 cases analyzed in the literature. 
In eight papers (5,799 cases), no significant difference had been observed be- 
tween the weight gain of primiparas and multiparas; another eight (1,249 eases) 
found a greater gain in multiparas, Avhereas five (1,418 cases) found the reverse 
to be true. He stated that where differences are found, they are usually not 
veiy great, and probably not truly significant. 

In the face of the many conflicting observations, a statistical analysis of a 
moderately large series of cases is warranted to throw further light on the re- 
lationship, if any, of maternal weight gain to the weight of the newborn infant. 

Material 

During his tenure as Chief of the Obstetrics and Gynecology Section of a 
military hospital from Maj'^ 20, 1944, to Nov. 29, 1945, the writer delivered 605 
women of 610 babies. For the purpose of comparing the statistics covering 
these patients with those of other authors, 567 cases were selected for this sur- 
vey based upon the following criteria : 

1. Single pregnancies in which the patient began antepartmn care 
prior to the twelfth week of gestation and was observed at regular inter- 
vals until term. In those instances in which patients transferred to this 

•J^ormcrly X/t, Col., A.XJ.S. 
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Summary 

Forty-five consecutive cases of manual removal of tlie placenta are reviewed. 

All cases were delivered vdtlain the last two years, thus receiving the ad- 
vantage of a unified policy of treatment. 

The mortality was zero. The morbidit}’- was 2.2 per cent, corrected to zero. 

The technique of removal is not different from that used elsewhere. 

The marked improvement in results, especially the lowering of morbidity, 
is attributed to the relatively better condition of the patient when the pro- 
cedure is performed, which in turn arises from the radically liberal indications 
used for removal. 

The benign nature of manual removal per se as a procedure is borne out by 
our results. 

That complications arise from unwarranted delay is brought out by other 
current series in which early removal is endorsed but not fully enforced. Two 
additional eases are described to emphasize this point. 

Since early manual removal performed on a patient in good condition 
is a benign procedure, radical liberalizing of the indications for it is in order. 
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1. The mothers of the 10- to 15-pound group gained an average of 5,07 
pounds more than the mothers in the preceding group, hut the average birth 
•weight of their babies was 2 ounces less than that of the babies in the 
smaller weight-gain group. 

2. The average maternal weight gain of the 15- to 20-pound group 
exceeded that of the 5- to 10-pound group by 9.57 pounds. This increase 
in maternal weight gain was accompanied by a difference of only 1.25 ounces 
in the average birth weight of newborns of the respective groups. Com- 
parison between the 15- to 20-pound and 10- to 15-pound groups reveals 
an increase of 4.5 pounds in the average maternal weight gain associated 
with a difference of 3.75 ounces in the average birth weights of the babies. 
In this instance, therefore, an increase in the average maternal weight gain 
which was one-half that noted in the preceding observations was associated 
with a difference in average birth weight which was three times as great. 

3. The average birth weight of the babies in the 25- to 30-pound and 
30- to 35-pound groups was the same, although a difference of 4.62 pounds 
existed between the average maternal weight gains of these groups. The 
babies averaged 3.25 ounces more at birth than those of the 20- to 25-pound 
maternal weight-gain group despite increases in the average maternal weight 
gain of 5.08 pounds and 9.7 pounds respectively. 

4. The average birth weight of the babies of the 35- to 40-pound and 
40- to 50-pound groups was identical. The average weight of the new- 
borns of these groups was 1.25 ounces and 2.0 ounces less, respectively, as 
compared with that of the pi’ogeny of mothers of the two preceding groups. 
However, the increases in the average maternal weight gain had been 
marked. 

Beilly and Kurland®^ concluded from their observations that there, is a pro- 
gression in the increase of the average -weights of the newborns. They observed 
that with the exception of the 26 cases of the group where the mother had gained 
from 5 to 10 pounds, the average weight of the newborns paralleled the maternal 
weight gain. The statistics of the current series fail to substantiate this ob- 
servation. 


Tabi/E II. Average Maternal Weight Gain and Average Birth Weight 


AUTHOR 

NO. OF CASES 

AVERAGE 

MATERNAL -WEIGHT 
GAIN (LBS.) 

AVERAGE WEIGHT 
NEWBORN 

LBS. OZ. 

Davisi 

150 

21.00 

7 

4.5 

Slemons and Faganz 

500 

16.50 

7 

4.0 

Hanley^ 

482 

21.50 

7 

6.0 

Beilly and Kurland® 

979 

22.28 

7 

3.0 

Hannahs 

236 

13.20 

7 

13.0 

Klein 

567 

21.05 

7 

6.0 


Table II demonstrates the marked variations in the average maternal weight 
gain and the average weight of the newborn as determined bj’- the individual 
authors. 

These statistics suggest further eiddence against the existence of a direct 
correlation between the average maternal weight gain and the average weight 
of the newborn. In the series in which the average maternal weight gain was 
the greatest (22.28 lbs.), the average weight of the newborn was the least 
(7 lbs., 3 oz.). The average weight of the newborn was greatest (7 lbs., 13 oz.) 
in the presence of the least average maternal weight gain (13.2 lbs.). 
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Clinic at a later period in pregnancj', antepartum records were obtained 
from the former physicians, thereby providing a complete record. 

2. Onset of labor was spontaneous with delivery of a normal living 
infant. 

3. With the exception of two well-compensated rheumatic cardiacs, the 
parturients had had no pre-existing disease. 


The following cases were excluded from tlie survey for failing to meet the 
aforementioned criteria : 


1. Prematurity 

2. Elective cesarean section 

3. Multiple pregnancy 

4. Inadequate prenatal care 

5. Stillbirths 

6. Toxemia of pregnancy 

7. Hodgkin’s disease 

S. Hemorrhagic disease of newborn 

Total 


18 

5 

0 

3 

3 (2 monstrosities) 
2 
1 
1 

38 cases 


All patients were advised to partake of a well-balanced diet. However, eacli 
case was individualized. The obviously imderweight were encouraged to in- 
crease the caloric intake to fortify themselves against the vicissitudes of preg- 
nancy, parturition, and the puerperium. Those who presented evidence of being 
overweight or who tvere gaining weight too rapidl}’- ivere admonished concerning 
dietarj’’ indiscretions. Most patients in this categoiy adliered to the recom- 
mended diets. A few, however, were unable to resist gastronomic temptation. 

Tabi/E I. Maternal Weight Gain and Weight op ISTevtsorns 


5IATERNAL 1 
AYEIGHT 
GAIN 

IN LBS.* 

NO. OF 
BABIES 

PER CENT 
OF 

TOTAL 

MATERNAL 

WEIGHT 

GAIN 

AYEKAGE 

LBS. 

AVERAGE 

WEIGHT 

NEU'BORN 
LBS. OZ. 

NO. OF 
MALES 

AVERAGE 

WEIGHT 

OF UXl.ES 
LBS. OZ. 

NO. OF 
FEMALES 

AVERAGE 
WEIGHT 
FEUALES 
LBS. OZ. 

0- 5 

4 

0.71 

1.63 

6 

6.5 

2 

6 

8.5 

2 

6 

4.75 

5-10 

30 

5.29 

7.68 

7 

2.75 

14 

7 

4.5 

16 

7 

1.0 

10-15 

65 

11.46 

12.75 

7 

0.75 

36 

7 

2.0 

29 

6 

15.25 

15-20 

141 

24.87 

17.25 

7 

4.0 

66 

7 

5.0 

75 

7 

2.75 

20-25 

170 

29.98 

22.04 

7 

7.0 

92 

7 

10.0 

78 

7 

3.75 

25-30 

92 

16.22 

27.12 

7 

10.25 

35 

7 

12.5 

57 

7 

9.0 

30-35 

45 

7.94 

31.74 

7 

10.25 

20 

7 

11.5 

25 

7 

9.5 

35-40 

14 

2.47 

36.93 

7 

9.0 

12 

7 

11.5 

2 

6 

9.0 

40-50 

Entire 

6 

1.06 

42.63 

7 

9.0 

5 

7 

13.0 

1 

6 

5.5 

series 

567 

100.00 

21.05 

7 

6.0 

282 

7 

8.5 

285 

7 

4.0 


*0 lbs. up to but not including 5 lbs., etc. 


Observations and Deductions 

I. 3Iaterml Weight Gain and Weight of Newborns . — Table I is a presenta- 
tion of the distribution of cases according to maternal weight gains in groups 
of 5 pounds i-anging from 0 to 50 pounds, following the outline of Beilly and 
Kurland.® Each group tabulates the mmiber of babies, percentage of the total, 
average maternal weight gain, average weight of newborn, distribution as to 
sex, and average birth weight of each sex. 

Although the table indicates a tendency for the average weight of the 
newborn to increase as the mother gains more weight during gestation, it con- 
clusively demonstrates that there is no proportionate I’elationship between the 
two. The evidence upon which this statement is based is as follows ; 
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lbs.; (d), 13.93 lbs. — ^was associated with a difference of only 0.75 oz. in the 
average weights of the newborns — (b), 6 lbs., 4.5 oz. — (d), 6 lbs., 3.75 oz. 

On the basis of these observations, it is difficult to accept tlie premise of 
Beilly and Kurland® that every one pound gain of the mother is accompanied 
by a 0.25 pound increase in the birth weight of the baby. 

III. Relation of Parity to Maternal Weight Gain and Weight of the Neiv- 
horn. — The statement was made in the introduction to this discussion that many 
controversial opinions have resulted from each author’s analysis of his observa- 
tions. This fact is emphasized when an attempt is made to establish a relation- 
ship between parity, the maternal weight gain during pregnancy, and the weight 
of the newborn. Bingham® determined that the average birth weight of babies 
of multiparas was 7 pounds, 6 ounces, ivhereas that of the babies borne by 
primiparas was 7 pounds, 3 ounces. Hannah® and Hanley* ascertained that 
primiparous mothers gained more weight during pregnancy than multiparas, 
l)ut the reverse was true in regard to the birth weight of their respective progenjL 
Cummings^® noted that primipax’as averaged a greater weiglit gain than 
multiparas. Mellroy and Eodway® stated that ‘*in primiparas an apparent 
correlation existed between the maternal weight gain and the birth weight of 
the infant, the latter being of greater weight as the maternal weight increased.” 
Their results show that the maternal weight gain and the birth weight of the 
babies of multiparas exceeded that of primiparas. Siddall and J\Iaek“ and 
Bray®® concluded that parity has little, if any, effect upon weight gain. The ob- 
servations of the series under discussion are tabulated in Talile IV. 


Table IV. Relation of Parity, Maternal Weight Gain, and Weight of Newborns 


MATERNAL 

weight 

GAIN 

IN LBS.* 

PRIMIPARA 

MULTIPARA 

NO. OF 
BABIES 

PER CENT 
OP 

TOTAL 

MATERNAL 

WEIGHT 

GAIN 

AVERAGE 

LBS. 

AVERAGE 
WEIGHT OF 
NEWBORN 
LBS. OZ. 

NO. OF 
BABIES 

PER CENT 
OP 

TOTAL 

MATERNAL 

WEIGHT 

GAIN 

AVERAGE 

LBS. 

a\t:rage 

VT3IGHT OF 
NEWBORN 
LBS. OZ. 

0- 5 

3 

0.53 

1.75 

0 

Em 

1 

0.18 

1.25 

6 

13.0 

5-10 

25 

4.41 

7.84 

7 

3.5 

5 

0.88 

6.85 

() 

14.0 

10-15 

45 

7.94 

12.84 

7 

1.75 

20 

3.53 

12.55 

0 

14.75 

15-20 

111 

19.58 

17.29 

7 

3.25 

30 

5.29 

17.03 

7 

7.0 

20-25 

121 

21.33 

22.03 

7 

6.5 

49 

8.64 

22.07 

7 

8.75 

25-30 

GO 

10.58 

27.21 

7 

8.0 

32 

5.64 

26.91 

7 

13.0 

30-35 

30 

5.29 

31.44 

7 

8.5 

15 

2.64 

32.33 

7 

14.0 

35-40 

9 

1.59 

36.56 

7 

6.5 

5 

0.88 

37.60 

7 

13.75 

40-50 

4 

0.71 

43.06 

7 

8.25 

2 

0.36 

41.75 

7 

11.0 

Total 

408 

71.90 

20.09 

7 

5.0 

159 

28.04 

21.99 

7 

8.5 


♦0 lbs. up to but not including 5 lbs., etc. 


The 200 male newborns of primipai’as averaged 7 pounds, 7.5 ounces as com- 
pared with an average weight of 7 pounds, 2.5 ounces for tlie 208 females. In 
the multiparous group, the average birth weight for the 82 males was 7 pounds, 
9.5 ounces as compared with an average weight of 7 pounds, 7.5 ounces for the 
77 females. 

Although this table discloses that the average maternal weight gain and 
the average weight of the newborns of multiparas were greater than those of 
primiparas, the writer agrees with those authors who believe that where dif- 
ferences are found, they are usually not very great, and prohahly are not truly 
significant.®’ ®® 

IV. Relation of Sex of Newborn and Birth Weight. — Throughout this dis- 
cussion,' most re.siilts obtained have conflicted with those of other inve.stigators. 
However one respect in which the findings of this survey are in accord with the 
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n. Relationship of "Weight of Newborn to a Maternal Weight Gain of 20 
Pounds . — ^In discussing the subject of the relationship of the weight of the new- 
born to the maternal weight gain, some authors prefer to group their eases into 
categories based upon a maternal weight gain which is either less than or ex- 
ceeds 20 pounds. Toombs® further subdivided these groups by introducing the 
factor of a 7-pound average weight of the baby. In Table III, a comparison is 
made between his findings and those of the current series. 

Table III. Eelation of Weight op Newborn and 20-Podnd Maternal Weight Gain 


1 


1 MATERNAL WEIGHT GAIN 

1 

! 

20 LBS. OB MORE 

LESS THAN 20 LBS. 



BIRTH WEIGHT 

BIRTH WEIGHT 



- (A) 1 

(B) 

(c) 

(») 


TOTAL 

7 LBS, OR MORE 

LESS THAN 7 LBS. 

7 LBS. OB MORE 

LESS THAN 7 LBS, 

AUTHOR 

CASES 

CASES Ipercent; 

CASES jPERCENT 

CASES jPERCENT 

GASES jPERCENT 

Toombs 

250 

74 29,6 

31 12.4 

98 39.2 

47 18.8 

mein 

567 

244 43.03 

83 14.64 

140 24.69 

100 17.64 


An analysis of Toombs’ statistics discloses that, although 58 per cent of his 
patients had gained less than 20 pounds during pregnancy as compared -with 42 
per cent having gained 20 or more pounds, 68.8 per cent of the babies had 
weighed 7 or more pounds at birth. In the current series, 57.67 per cent of the 
mothers had gained 20 or more pounds (average 25.76 lbs.) as compared with 
42.33 per cent whose weight gain had been less than 20 pounds (average 14.56 
lbs.) ; 67.72 per cent of the babies weighed 7 pounds or more at birth (average 
7 lbs., 14 oz.), whereas 32.28 per cent weighed less than 7 pounds (average 6 lbs., 
4 oz,). The average weight gain of the 327 mothers who had gained 20 or more 
pounds was 25.76 lbs.* The average weight of their offspring was 7 pounds, 8.25 
ounces. The 240 mothers vdiose weight gain had been less than 20 pounds 
(average 14.56 lbs.) produced infants who averaged 7 pounds, 2.5 ounces at 
birth. Therefore, a difference of 11.2 pounds in the average maternal weiglit 
gain was associated vdth a diffei’enee of only 5.75 ounces in the average weight 
of the newhoras. 

Statistical investigation of the cases which comprise this series presents ad- 
ditional evidence^ against the existence of a direct correlation between the ma- 
ternal weight gain during pregnancy and the weiglit of the newborn : 

1. The average maternal weight gain of the cases in group (b) in Table III 
(25.88 lbs.) exceeded that of group (a) (25.64 lbs.) by 0.24 pounds. Howevex*, 
there was a difference of 1 pound, 10.5 ounces in the average weight of the 
newbonis of the respective groups — (a), 7 lbs., 15 oz.; (b), 6 lbs., 4.5 oz. 

2. The average weight gain of the mothers in group (e) (15.02 lbs.) was 
greater by 1.09 pounds than that of the mothei’s in group (d) (13.93 lbs,). 
The average birth weights of the babies of these groups differed by 1 pound, 
9.25 ounces — (c), 7 lbs., 13 oz. ; (d), 6 lbs., 3.75 oz. 

3. The average weight gain for the group in which the mothers gained 20 
or more pounds and whose babies weighed 7 or more pounds at birth was 25,64 
pounds. The average weight of the babies in this gi’oup was 7 pounds and 15 
ounces. The mothers whose weight gain had been less than 20 pounds and whose 
babies’ birth weights averaged 7 or nioi*e pounds had gained an average of 
15.02 pounds. The avei'age bix’th weight of the babies of this group (7 lbs,, 13 
oz.) was only 2.0 ounces less than that of the preceding group, despite a dif- 
ference of 10.62 pounds in the avex-age maternal weight gain. 

4. Goncerning the babies who.se average birth weight was under 7 pounds, 
a difi'ex'enee of 11.95 pounds in the average maternal weight gain — (b), 25.88 
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age maternal weight gain, parity, and the distribution according to sex are tab- 
ulated. , Here, too, there is no evidence of a direct correlation between the 
weight of the newborn and the maternal weight gain during pregnancy. 

Summary and Conclusions 

A series of 567 eases was studied statistically to determine whether any 
relationship existed between the maternal weight gain and the weight of the 
newborns. In this group of eases, 408 primiparas and 159 multiparas were de- 
livered of 282 male and 285 female infants. The heaviest baby weighed 10 lbs., 
7.25 oz. at birth; the lightest, 5 lbs., 4.5 oz. One mother who had lost 3.25 
pounds during pregnancy gave birth to a 5 lb., 14 oz. girl. The patient who had 
gained the most weight, 48.25 pounds, was delivered of a 6 lb., 5.5 oz. female. 
The average maternal weight gain for the series was 21.05 pounds, with an 
average weight of 7 pounds, 6 ounces for the neAvborns. 

Analysis of the statistics yields the following conclusions : 

1. There is no correlation between the maternal weight gain during preg- 
nancy and the weight of the baby at birth. 

2. The average birth weight of males exceeds that of females. 

3. There is no relationship between the age of the mother, her weight gain 
during pregnancy, and the weight of the newborn infant. 

4. Although the average maternal weight gain and the average weight of 
newborns of multiparas were greater than those of primiparas, the differences 
were slight and of no significance. 
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Table V. Atorage Weight of Newborx According to Sex 


AUTHOR 

no. of cases 

AVERAGE WEIGHT 
JIALE 

LBS. OZ. 

AVERAGE WEIGHT 

FEMALE 

LBS. OZ. 

McHroy and Eodway® 


7 

5 

7 

2 

Beilly and Kurland^ 

979 

7 

5 

7 

0 

Hanley^ 

4S2 

7 

10 

7 

3 

Hannalis 

2.'?6 

7 

15 

7 

6 

Klein 

567 

7 

8.5 

7 

4 


results recorded in the literature is that the average weight of male newborns 
exceeds that of females. The results of this survey and the findings in other 
large series of eases are tabulated in Table V. 

V. Relation of Age to Maternal Weight Gain and Weight of Neivhorn . — 
One of tlie purposes in reviewing tlie current series was to ascertain wlietlier 
any relationship existed lietween the age of the mother, her gain during preg- 
nancy, and tlie weight of her liali^y at birth. From the results tabulated in 
Table VI, the conclusion is drawn that there is no correlation between these fac- 
tors. The older women apparently had gained the least weight but had had the 
heavier babies. The youngest mothers of the series were 16 years of age 
(two eases) ; the oldest were 37 years of age (two eases) ; 64.9 per cent of the 
mothers were less than 25 years old. 


Table VI. Eelation op Age to Maternal Weight Gain and Weight op Newborn 


AGE 

NO. OF 
CASES 

PER CENT 

OF 

TOTAL 

AVERAGE AGE 
(YEARS) 

MATERNAL 
WEIGHT GAIN 
AVERAGE LBS. 

AVERAGE 

WEIGHT 

NEV^ORN 

LBS. OZ. 

15-19 

55 

9.70 



7 

4.5 


313 

55.20 

22.00 

21.6 

7 

5.75 

25-29 

14G 

25.75 


25.4 

7 

5.75 


46 

8.11 

31.90 

20.5 

7 

9,5 


7 

1.24 

36.00 

19.2 

7 


Total 

567 

100.00 

24.03 

21.05 

7 



Table VII. Dlstribution of Cases According to Weight of Newborn 


WEIGHT 

OF 

NEWBORN 

(POUNDS)* 

NO. OF 

BABIES 

PER CENT 

OF 

TOTAL 

AVERAGE 
WEIGHT OF 
NEWBORN 
LBS. OZ. 

MA- 

TERNAL 

WEIGHT 

GAIN 

AVERAGE 

IBS. 

1 

NO. OF 

PRIMIP- 

ARAS 

NO. OF 

MULTIP- 

ARAS 

1 

i NO. OF 
! MALE 

NO. OF 
FEMALE 

5.0- 5.5 

10 

1.76 

5 

6.5 

16.43 

8 

2 

5 

5 

5.5- 6.0 

27 

4.76 

5 

11.8 

18.11 

21 

6 

9 

18 

6.0- 6.5 

66 

11.69 

6 

3.2 

19.49 

54 

12 

33 

33 

6.5- 7.0 

80 

14.11 

6 

11.8 

20.00 

55 

25 

35 

45 

7.0- 7.5 

131 

23.10 

7 

3.8 

21.19 

92 

39 

59 

72 

7.5- 8.0 

98 

17.28 

7 

11.75 

22.33 

74 

24 

46 

5? 

8.0- 8.5 

89 

15.70 

8 

3.4 

22.00 

64 

25 

50 

39 

8.5- 9.0 

45 

7.94 

8 

11.4 

22.11 

30 

15 

31 

14 

9.0- 9.5 

13 

2.29 

9 

5.9 

27.21 

7 

6 

9 

4 

9.5-10.0 

3 

0.53 

9 

9,5 

22.58 

2 

1 

2 

1 

10.0-10.5 

Entire 

0 

0.88 

10 

5.5 

26.50 

1 

4 

3 

2 

series 

567 

100.00 

7 

6.0 

21.05 

408 

159 

282 

285 


•5 lbs. up to but not including 5.5 lbs., etc. 


Table VII represents the distribution of the eases of this series based upon 
0.5 pound increases in the weight of the newborn. The average weight of the 
newborns, the number and the percentage of the babies in each group, the aver- 
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of adenomyosis uteri. In 19'22, adenomyosis uteri was still considered enough 
of a rarity to report single cases as Abell® and Frank" did. Eobins® reported two 
cases in 1923. 

In the space of the last twenty years interest in the subject has groA\Ti tre- 
mendously, as indicated by an increasing number of papers. 

Incidence 

Cullen,® McCarty and Blackman,^ Westmann,® Light,®® and Crossen and 
Crossen®^ found adenomyosis utei'i in 5 per cent, 6.43 per cent, 8 per cent, 14 
per cent and 5-6 per cent, respectivelj’-, of extirpated myomatous uteri. Frankl 
found internal adenomyosis (adenomyoma uteri) in V 12 fi^nd DougaP* in 
their calses of fibromyomas. 

On the other hand, Kanter, Klawans, and Bauer®^ found adenomyosis uteri 
in 52 per cent of 100 cases of myomatous uteri. 

In reports on the incidence of uterine adenomyosis in all types of endo- 
metriosis, figures vary AAndely. Van S. SmitlP® found it to be 34 per cent; L. L. 
Hill,®® 15 per cent; CatteU and Swinton,®® 21 per cent; F. A. Pemberton,®® 
11 per cent ; Counsellor®" 69.9 per cent and F. L. Payne,®® 6.5 per cent. 

ShaAV®® reported at least slight adenomyosis uteri in all cases of endometrial 
hyperplasia, but Novak and Mai-tzloff®® found adenomyosis uteri in only 25 per 
cent of their eases of endometrial hyperplasia. 

Meyer and Kitai found that a moderate degree of adenomyosis uteri was 
almost the rule in women approaching the climacteric. 

Dreyfuss®® found adenomyosis uteri pi’esent in 8.1 per cent of 1,870 uteri 
extirpated because of any lesion. 

The difference in the incidence of adenomyosis as reported by various work- 
ers may be accounted for by the fact that slight “dipping doAvn” of the endo- 
metrium into the myometrium is called adenomyosis by some, but ignored by 
others. 

In this series, all cases of adenomyosis uteri were characterized by a marked 
doAAmgroAvth of endometrium in the muscular layer. 

Age Incidence 

The worlts of Cullen,® Westmann,® Jeffcoate and Potter,®® Rockstroh,®® 
Skamnakis,®® T. C. Moss,®® Dreyfuss,®® Fallas and Rosenblum,®® and Frankl®® 
all agree that by far the greatest number of cases of adenomyosis uteri occur in 
the fifth decade. (Table I). 

Table I. Present Series* 


Age 21-30 31-40 41-50 51-00 01 and up 

No. of Cases 3 18 22 G 1 

Percentage 6 36 44 12 2 

‘Age range. 25-Gl years ; average age 42 ; age unknown in two cases. 


In connection Avith the age incidence, it is interesting to note that Dreyfuss 
found the average age of his cases of adenomyosis uteri to be 46 years, Avhile that 
of endometriosis AA^as 33 years. This difference seemed to indicate to him dif- 
ferent origins of adenomyosis and endometriosis. 

The yoiuigest ease found is that of Holden®^ in a gill 14 years old, Avhose 
symptonrs began six months after the onset of menstruation, and consisted of a 
seAmre dysmenorrhea. The adenomyotie tissue Avas AAuthin a definite fibroid, 
haAung no connection Avith the lining of the uterus. 

Tliis case Avould argue against those aaIio belie\’e, as does Dreyfuss®® that 
repeated childbirths or abortions play a role in the genesis of adenomyosis. 


ADENOMYOSIS OF THE UTERUS 

A Study of 52 Reported Cases and a Review of the Literature 

Samuel D. Spatt, Brooklyn, N. Y. 

(From the University of Louisville, Medical Department) 

A SERIES of 52 cases of adeuomyosis uteri is presented in which the endo- 
metrium has been carefully studied. The preponderance of the anovulatory 
endometrium in this series (72 per cent) seems to indicate a definite association 
udth this disease. 

Despite a rather large volume of literature upon this subject, no definite 
general conclusions have been reached. Hofbauer'’® assimies the eonstant associa- 
tion of endometrial lOTerplasia with adeuomyosis uteri. Dreyfuss,^^ on the 
other hand, believes the endometrium exhibits a normal picture coiTesponding 
to the phase of the menstrual cycle in cases of adeuomyosis uteri. 

It is now generally accepted that the endometrium refiects the state of the 
ovary. The postmenstrual phase of the endometrium with its straight, tubular, 
nonsecreting glands is associated with foUicular development. The early interval 
phase with slightly tortuous, nonsecretoiy glands, is associated Avith the well- 
developed foUicle such as occurs immediately before ovulation. The late interval 
phase with moderately tortuous glands and epithelium with basal globules ap- 
parently indicates the presence of a young corpus luteum. The premenstrual 
phase with corkscrew glands and ragged epithelium accompanies the well- 
developed corpus luteum. 

In probably 80 per cent of functional bleeding cases, either an interval non- 
seci’etory endometrium, or endometrial hypeiplasia (“swiss-cheese,” cystic, non- 
secretory endometrium) is assumed to be related to the lack of ovulation and 
the presence of follicular cysts in tlie ovaries. 

It is rather generally accepted at the present time that endometrial hyper- 
plasia indicates hyperestrinism. HoAvever, this point is still somewhat con- 
troversial. 

In view of the fact that direct hormone titers are very difficult to detennine 
and subject to many errors, endometrial findings are probably of more value, at 
the present time, in the study of abnormalities of ovarian secretion. In this 
series, tlie endometrial findings are classified, and the endocrine mechanisms are 
interpreted on this basis. 

Historical 

The work of Cullen,^ in 1897, appears to be the earliest reference to adeno- 
myosis in the English literature. He describes three eases and refers to earlier 
works of Von Recldinghausen and Dersterweig in the German literature. In a 
later paper, Cullen® mentions Von Eoldtanslcy, Avho first described adeuomyosis 
as a cli nical entity in 1860, In 1902 Baldy and Longcope® reported two cases 

•At present ^with The Jewish Hospital of Brooklyn. 
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Most ^vriters mention the fact that the age incidence of endometrial hyper- 
plasia and adenomyosis uteri parallel each other. Both these conditions are most 
common in the fifth decade. 

This relationship is further indicated hy the similar incidence of adeno- 
myosis uteri and endometrial hyperplasia in two series of myomatous extirpated 
uteri. F. W. Light, in 100 myomatous uteri, found 13 had adenomyosis uteri 
and 17 had endometrial hyperplasia. Kanter, Klawans, and Bauer, in 100 
cases of myomatous uteri, observed 52 eases of adenomyosis uteri and 53 hyper- 
plastic endometria. Neither of these papers mention how many patients had 
both of these conditions, so this data is not as significant as it might be. At any 
rate, a strildngly similar incidence of adenomyosis and endometrial hyperplasia 
is seen in both these series. 


Table H. 



NO. OP 

CASES 

NO. OF CASES OP 
HYPERPLASIA 

NO. OP CASES OP 
EARLY interval 
ENDOMETRU m 

AVERAGE AGE 

Group I 

19 

12 

7 

45 years 

Group II 

18 

7 

11 

41.5 years 


The present series of eases was studied in two groups, and the differences 
shown in Table II were noted in the course of the study. The table represents 
38 cases in which hypei’plasia or interval, nonseeretory endometrium was present. 
In one case the age was unloimvn. 

The larger number of hyperplastic endometria in the older group and 
smaller number in the younger group led to further study of this situation. 
It was then found that the average age of the 1 9 cases with endometrial hyper- 
plasia was 44 years, while the average age of those with an early interval non- 
secretory endometrium was 37 years. This difference seems to indicate that . 
the early interval nonsecretoi*y endometrium is an early stage in the development 
of endometrial hjTierplasia. 

In the eight cases with secretory endometrium, the average age was 34.9 
years, or almost seven years less than that for the whole series. It is possible that 
the process leading to endometrial hyperplasia has not been of sufficient dura- 
tion to upset the menstrual cycle in these cases. 

An interesting finding in one case was a mixed endometrium (secretory 
plus swiss-eheese, cystic hyperplasia). This patient was the only one in the 
entire series in whose ovary an active corpus luteum was seen. She complained 
of severe dysmenorrhea, but not of irregular bleeding. Her last menstrual 
period began sixteen days before operation. 

Wilson and Kurzrok,^® in an interesting discussion of the mixed endo- 
metrium, concluded that the most likely explanation of this phenomeon is ex- 
cessive production of estrogenic hormone during the follicular portion of the 
cycle, producing a cystic endometrium to which secretorj’- effects are added dur- 
ing the luteal phase of the cycle. Moreover, they produced a mixed endometrium 
in a woman with normal menses by prolonging and intensifying the follicular 
phase by means of estrogenic hormone. This is a peculiar and less common 
reaction than the purely hyperplastic endometrium, and its full significance is 
still unlvnmvn. 

Role of Hyperestrinism 

Jeffcoate and PotteF® conclude that an overproduction of estrin by the 
ovar^" is the most important factor in the development of endometriomas at any 

site. 
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Symptoms 

The symptoms of adeiiomyosis, per se, are very difficult to ascertain, Ijecanse 
this lesion is so often associated noth other pelvic pathology which may cause 
similar complaints. 

j\Iost Ywiters agree that excessive irregular bleeding is the most common 
complaint; dysmenorrhea is much less frequent in adenomyosis uteri (Jeff coate 
and Potter^® and Dreyfuss^'’’). In fact, Prankl found dysmenorrhea to be rare 
in adenomyosis uteri. 

In the present series, patients complained of metromenorrhagia in 56 per 
cent of the eases. Dysmenorrhea was present in 29 per cent of the cases. Both 
together were present in 17 per cent of eases. Backache occurred in 3 per cent 
of eases. 

In no case in this series was adenomyosis uteri present alone, therefore no 
definite conclusions can be drawn as to the sjnnptoms of this condition itself. 

Endometrial Findings 

The state of the endometrium in adenomyosis uteri is still a controversial 
point. Jeffeoate and Potter^® found that endometrial hyperplasia occurred in 
54.5 per cent of cases of adenomyosis and that the "interval phase” of the 
endometrium was a constant finding. Whether by "interval” they meant "early 
interval nonsecretory ” is unlmovni. Pranld^^ found hyperplasia in 36.7 per 
cent of eases of adenomyosis uteii ; Shaw,^® in 100 per cent ; Rockstroh,^® in 17.4 
per cent ; Skamnakis,-® in 13.2 per cent ; and Dreyfuss,®® in 13 per cent. 

The difference iDCtween the Amrious reports may be explained by the work 
of Burch, Phelps, and Wolfe^^ who find that where the specimens have been 
obtained after a long period of bleeding, one finds an early interval nonsecretory 
endometrium. TJiis is hyperplastic in the sense that the endometrium is in 
the early interval phase, but should be in the secretory phase as determined 
by the last menstrual period. While these specimens do not exhibit the ad- 
vanced morphologic changes of hyperplasia, clinical and experimental facts in- 
dicate that the changes slaown are different forms of the same process and are 
to be classified Avith liyperplasia. If the interval nonsecretory endometrium 
occurring in AAdiat should be the premensti’ual phase Avere classified with the 
hyperplastic endometrium, a much more common association of this condition 
Avith adenomyosis uteri might be found. 

In the present series, the uterine endometrium was studied in 50 cases of 
adenomyosis uteri. Endometrial hyperplasia Avas present .in 19 cases (typical 
SAviss-cheese, nonsecretory endometrium). Early interval nonsecretory endo- 
metrium Avas present in 19 cases. In 12 of the latter cases, the endometrium, 
as reckoned from the last menstrual period, should have been in the secretory 
phase. In five eases, no last menstrual period Avas recognized or recorded. 
These cases are not included in the percentage tabulation, as their significance 
is unlaiOAA'ii. In tAvo cases, the nonsecretory endometrium Avas in the proper 
phase of the cycle, so that they Avere rrot necessarily significant and Avere, there- 
fore, not included, either. 

Thus, in 43 cases of adenomyosis uteri, there Avere three cases of senile endo- 
metrium, one case of "mixed endometrium,” and eight cases of secretory endo- 
metrium. 

The arroAurlatory cycle then Avas preserrt in 31 cases, or 72 per cent. The 
anoAurlatory cycle (includirrg endometrial hyperplasia arrd the sustained early 
ironseeretory errdometrium) is accepted by most irren as indicative of hj’per- 
estrhrism (Jeffeoate and Potter^®). Its occurrence in such large percentage may 
indicate that a causal relatiorrship is present, or that both hyperplasia and ade- 
nomyoma have an identical etiologic factor. 
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available for study, and complete sections of ovaries and tubes were available in 
none of the cases. 

The incidence of follicular cysts, as reported in the literature, varies from 
3 per cent to 100 per cent. This difference may be at least partially explained 
by the fact that authors disagree on how large a follicle should be before it is 
called a cyst. Perhaps the minimum size of the cysts should be added to each 
report. In the present series only the largest follicles were called cysts in tlie 
tabulation. 

The variation in the incidence of reported pelvic infection in cases of 
adenomjmsis uteri is, likewise, ver 3 ’' A\dde. This variation may be at least par- 
tially'- explained by^ the fact that the eases in each of the several series belonged 
to different strata of society’’. The greater prevalence of gonorrheal infection 
among the poorer people is well laio-v\Ti. 

Pelvic inflammation and follicular ey'sts are particularly’- important in 
connection with Witherspoon’s^^ theory’- of the genesis of endometrial hy’per- 
plasia and adenomy’^osis uteri. He contends that inflammation prevents fol- 
licular rupture, leading to hy’perestrinism and thus to endometrial hyperplasia 
and adenomyosis uteri. As a matter of fact, he found inflammation present in 
almost 100 per cent of his cases of adenomy’^osis uteri, so that his results bear out 
his hy’-pothesis. 

However, in the present series, inflammation was found in only 57.7 per 
cent of the eases. While this is a considerable percentage, it certainly’- does not 
bear out Witherspoon’s theory. And it can be seen by’ the above table that 
veiy few papers on this subject noted such a high incidence of infection. 

Conclusions 

1. Adenomy’osis uteri occurs in 5 to 10 per cent of all myomatous uteri. 

2. The uterine wall is the site of aberrant endometrial tissue in 15 to 30 
per cent of all cases of endometriosis. 

3. Adenomyosis uteri is most common in the flfth decade of life, as is 
endometrial hyiierplasia. 

4. Metromenorrhagia is the most common complaint, and dysmenorrhea 
second most common in patients with adenomy’osis uteri. 

5. The sustained interval nonsecretoiy endometrium is a part of the process 
leading to actual endometrial hypeiTilasia and should bo classified with it. The 
early’ interval endometrium seems to occur in y’ounger women and endometrial 
hyperplasia in older women, generally’. 

6. Adenomy’sis is associated with anovulatoiy menstrual c.ycles in a large 
percentage of eases, indicating that either hyperestrinism or lack of corpus 
luteum hormone is an important factor in the genesis of adenomyosis uteri. 
It cannot be said definitely’, however, which one is responsible. 

7. The high incidence of fibroids in adenomy’osis uteri seems to indicate 
some relationship. However, this association is not frequent enough to make 
one conclude that one factor is re.sponsible for adenomyosis uteia and uterine 
fibroids. 

8. Pelvic inflammation and ovarian cy’sts occur quite frequently in eases 
of adenomyosis uteri. However, the conclusion that these conditions are factors 
in the development of adenomyosis uteri does not seem justifiable. 

The author wishes to acknowledge^ the valuable aid given by Dr. Laman A. Gray of 
The Medical Department of the Univer.-^ity of Louisville. 
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DeSuoo^® feels that h5T3erfimction of the ovary causes adenomyosis and 
endometrial hyperplasia. 

"Witherspoon^® says tliat fibroids, endometrial hyperplasia, and endometrio- 
mas are all due to excessive ovarian follicular hormone. 

Moss,®^ on the other hand, concludes that hj’perplasia of the uterine mucosa 
accompanies a large percentage of eases of endometriosis, particularly adenomyo- 
sis but that the hyperplastic endometrium in these cases differ from the usual 
picture found in excess secretion of follieulin. 

Kanter, Klawans, and Bauer®^ feel that hyperestrinism plays a part in 
fibromyomas, adenomyosis, and endometrial hyperplasia, but that it is not the 
sole factor. 

Sherwood®® concludes that estrin is the activating principle in all endo- 
metriomas. 

Light®® concludes that endometrial hyperplasia, fibroids, and adenomyosis 
have a common etiologic factor, but that other factors must participate. 

Henderson®® feels that a disturbance in estrin production may be of etio- 
logic significance in the production of adenomyosis uteri. 

It is my opinion, from reviewing the literature and the present series of 
eases, that hyperestrinism, must often with absence of eoi'pus luteum hormone, 
is a common factor, and probably an important one in endometrial liyperplasia 
and adenomyosis uteri. It is difficult to decide, however, whether a causal rela- 
tionship is present. 

Incidence of Fibromyomas in Cases of Adenomyosis Uteri 

Cullen,^ in 1897, found that of three cases of adenomyosis, all had fibromyo- 
mas (100 per cent) ; Novak and Martzloff^® found them in 62.5 per cent; Rock- 
stroh,®° in 70.5 per cent; Skamnakis,®® in 53.8 per cent; Drejffuss,®® in 40,1 per 
cent; and Prank and Geist,®® in 73 per cent. 

In the present series of cases, fibromyomas were seen in 40.4 per cent, or 21 
cases. This is a relatively high incidence and, in general, agrees with the 
incidence found by other men and seems to indicate some relationship between 
these two conditions. 

Despite the opinion of DeSnoo^® and Witherspoon,^® it seems doubtful that 
hyperestrinism alone is the common cause of fibromyomas and adenomyosis, 
although they are probably associated in some manner. 

Other Associated Benign Pelvic Pathology 

The following is a table of frequency of pehdc infections (including sal- 
pingitis, oophoritis, metritis) and ovarian follicular cysts in cases of adeno- 
myosis uteri. 

In the present series, although inflammation was seen in only 57.7 per 
cent of the cases and foUicular cysts in 21.9 per cent of tlie cases, it must be 
kept in mind that in only 75 per cent of the cases were both ovaries and tubes 


Table III. 


AUTHORS 

PELVIC INPLAMMATIOIT 

OVARIAN FOLLICULAR CYSTS 

Cullen 


33.3% 

Baldy and Longcope 

50% 


iPraidjl 


3.3% 

Shaw 


100 % 

Jeffcoate and Potter 


57 % 

Babes 


60 % 

Witherspoon 

Almost 100% 


Eockstroh 


5.8% 

Skanmakis 

14% 

9 % 

Present Series 

57.7% 

21.9% 




COMPLICATIONS AND FETAL MORTALITY IN 136 CASES OP 

MULTIPLE PREGNANCY 

Eqtjinn W. Munnell, M.D., and Howard C. Taylor, Jr., M.D., New York, N. Y. 

(From the Obstetrical and Gynecological Service [Third Surgical Division], Bellevue Eospital, 
and the Department of Obstetrics and Gynecology, New Yorh Dniwersity College of Medicine) 

T he general complications characteristic of twin pregnancy and the great 
importance of prematurity as the cause of the high fetal mortality in twin 
pregnancy have been emphasized hy many investigators in this field.^'®’ ® The 
increased incidence of the toxemias of pregnancy, polyhydramnios, prematurity, 
uterine inertia, and postpartum hemorrhage has frequently been mentioned. In 
a large series of eases Hirst® has recently pointed out the increase in maternal, 
stillbirth, and neonatal death rates in cases of multiple pregnancy, and em- 
phasized the problem of prematurity and the danger of hemorrhage. Hirst, 
therefore, emphasized the importance of diagnosis in eases of multiple preg- 
nancy, and advised a high caloric and mineral diet, good general hygiene, early 
admission to the hospital, and avoidance of oversedation in labor. 

Another aspect of the problem is the method of handling the second t'win. 
Mcllroy and Evans® advise extracting the second t^vin if any signs of fetal dis- 
tress occur or if the interval is prolonged beyond an hour, because of danger 
of asphyxia from separation of the placenta. Beck^ recommends rupturing the 
membranes after twenty minutes, and considers it a mistake to delay inter- 
ference longer than one hour. Hirst advises more time up to one hour and fewer 
versions to allow the uterus to readjust itself in order to minimize the risk of 
infection and postpartum hemorrhage. DeLee and GreenhilP do not wait more 
than twenty minutes for the second baby to deliver spontaneously. They say, 
'‘there is little, if any, good in waiting, but many dangers — death of the second 
child, hemorrhage, and infection.'’ 

In the ten-year period ending May 31, IMJ, there were 136 cases of multiple 
pregnancy delivered on the Obsteti’ical Service of Bellevue Hospital. Of these, 
135 were twin pregnancies, and in one there were triplets. The incidence of tvin 
pregnancy delivered during this ten-year period was 0.8 per cent. There Avas 
one maternal death in this series of 136 cases. An analysis of the prenatal 
courses, the labors, and puerperia of these 136 patients reveals a great difference 
in fetal mortality rates and in complications of pregnancy and labor between 
multiple and single pregnancies. The findings in these respects in the series 
coincide genei’ally vnth previous reports on this subject. 

I. Fetal Mortality 

The births, stillbirths, and neonatal deatlis in this series are presented in 
Table I, Avhich also compares the neonatal fetal mortality in multiple pregnancy 
and the death rates for all deliveries on the seiwiee during this period. The 
o-ross fetal mortality rate is tremendously increased in multiple pregnancy, being 
four times as gi-eat as in single pregnancy. Similarly, the corrected fetal death 
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It is this factor of prematurity as illustrated by the low average birth weight 
and the small number of pregnancies progressing beyond 36 weeks of gestation 
that accounts for the high fetal death rate in multiple pregnancy. 

III. Presentations 

Tlie various combinations of presentations together with their respective 
incidences are presented in Table III. The most frecjuent combination was both 


TABLK III. COitBINATION OF PRESENTATIONS OF PlR.ST AND SECOND TWIN IN 
1.36 Cases of Twin Pregnancy 



presentaitons 

NUMBER 

PER CENT 


Vertex-vertex 

52 

3S.5 


Vertex-breech 

44 

32.5 


Breech-vertex 

17 

12.5 


Breech-breech 

10 

7.4 


Vertex-transverse 

5 

3.7 


Vertex-compound 

2 



Compound-breech 

1 



Compound-vertex 

1 



Breech-transverse 

1 



Not determined 

1 


1,35 


being vertex presentations. Next most frequent was vertex-breech with the 
delivery being in this order. These two combinations accounted for 70 per cent 
of the eases. 

IV. Duration of Labor 

There was no appreciable effect on the duration of labor in cases of multiple 
pregnanejL The average duration of the first stage was 11.8 hours for pri- 
miparas and 7.3 hours for multipai'as. The avei’age duration of the second stage 
was 68 minutes for primiparas and 39 minutes for multiparas. The third stage 
averaged 10.9 minutes for primiparas and 7.4 minutes for multiparas. The aver- 
age time elapsing between the two births was 16.4 minutes in primiparas and 21 
minutes for multiparas. 

A comparison of some of the complications of pregnancy and labor in 
multiple pregnancy udth those occuiTing in single pregnancy reveals some in- 
teresting facts. These are summarized in Table IV. 


Table IV. The Complications of Pregnancy and Labor in 1.36 Cases of Multiple 
Pregnancy' and in 1 5, .398 Consecutive Deliveries 



IN 136 cases of 



multiple 

IN 15,398 


pregnancy 

DELIVERED PATIENTS 

complication 

NU.MBER ( PER CENT 

PER CENT 


Postpartum hemorrhage 
Uterine inertia 
Polyhydramnion 
Prolapsed cord 
Fetal distress 

Premature separation of placenta 

Placenta previa 

Hypertension 

Retained secundines 

Hyperemesis gravidarum 

Retained placenta 

Cervical laceration 


IG 

11 

8 

8 

5 

■i 

2 

0 

2 

1 
1 
1 


11.7 

8.1 

5.8 

5.8 
3.6 

2.9 
1.4 
1.4 
1.4 


.u.a 

.3.0 

0.5 

0.7.3 

2..35 

1.1 

0.44 
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Table I, The Gross anb Corrected Petal Mortality Bates for Multiple and 
Single Pregnancies in a Ten-Tear Period 


Total number of multiple pregnancies delivered 136 

Total number of babies delivered 273 

Total number of twin babies surviving 195 

Deductible fetal deaths and stillbirths 53 

1. Nonviable 42 

2. Those with congenital abnormalities 5 

3. Viable but macerated 4 

4. Unrelated deaths 2 

Nondeductible fetal deaths and stillbirths 25 

Gross fetal mortality rate in twin pregnancy 28.1% 

(General 10-year average for 15^398 deliveries = 7.0%) 

Corrected fetal mortality rate in twin pregnancy 9.1% 

(General 10-year ai’erage for 15,398 deliveries = 5.5%) 


rate is higher, being about twice that observed in single pregnancy. The cor- 
rected fetal mortality rate was obtained by excluding stillbirths and neonatal 
deaths in which the birth weight was less than three pounds, deaths occurring in 
babies born with congenital anomalies incompatible with life, macerated still- 
births, and two deaths due to diarrhea on the tenth and twelfth days of life. 
There were 42 babies in the firat group, those weighing less than 3 pounds at 
birth. It is this factor of prematurity that is the greatest danger the twin , 
baby faces. 

n.. Duration of Pregnancy and Birth Weight 
The duration of pregnancy is summarized in Table II. Only 72, or 53 per 
cent, of the patients delivered had been pregnant for thirty-six weeks or more. 


Table II. Duration of Pregnancy 


WEEK’S OF GESTATION 

NUMBER OF PATIENTS 

40 or over 

36 -1 

1 

38-40 

14 

1 53% 

36-38 

22 J 

I 

34-36 

12 n 

1 

32-34 

13 

y 23% 

30-32 

6 J 


28-30 

^ 1 


26-28 

4 


24-26 

5 


22-24 

7 

[24% 

20-22 

7 


Under 20 

4 J 


Not determined 

2 


Total 

136 



The remaining 47 per cent were of less than thirt 5 '-six weeks duration of preg- 
nancy, with 23 per cent being between thirty and thirty-six weeks, and 24 per 
cent being less than thirty weeks. 

The average birth weight of the 273 babies bora was 4 pounds, 7% ounces. 
Only 116 babies iveighed 5 poimds or more at bix’th. The largest baby bom 
weighed 8 pounds, 10 ounces, while its tvin weighed 7 pounds, 2 ounces. The 
mother of these twins died of a postpartum liemorrliage and was the onlj^ ma- 
ternal death in the series ; this case will be discussed in more detail later. 
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(e) Prolapse of the -umbilical cord. This accident occurred eight times, an 
incidence of 5.8 per cent, as compared -with a ten-year average for all deliveries 
of 0.73 per cent. The babies -were saved in all these eight patients, except in one 
■where the infants were nonviable. The corrected fetal mortality rate due to cord 
prolapse therefore was 0. This is due to the fact that the accident occurred in 
the second stage in all eases, and after the first baby had been bom in all cases 
but one. The cause of the increased incidence of prolapse of the cord is that 
not only is there a higher incidence of malpresentation in multiple pregnancies, 
but also the second presenting part is frequently found well above the inlet -wdth 
the cervix fully dilated. It is common to rupture the membranes of the second 
sac artificially after the first baby has been born. To avoid prolapse of the cord 
this artificial rupture should be delayed until there is enough adaptation of the 
presenting part to the inlet to minimize this danger. 

(f ) Less frequent complications of multiple pregnancy were fetal distress, 
premature separation of the placenta, and placenta previa. Although the per- 
centage of incidence of each was slightly higher than in single pregnancies, the 
small values involved leave them with no -significance. 

There was one case of fetus eompressus or papyraceous born with a viable, 
living t-^dn in this series. There was no instance of locking of t-wins. 

Table V. Corrected Mortality Rate for Both Twins 

Spontaneous delivery 9.5% 

Operative delivery 14.1% 


The viable fetal deaths in this series were further studied by comparing 
the corrected fetal mortality rate for t-wins delivered spontaneously with the 
corrected fetal mortality rate for twins bom by an operative delivery. These 
values were 9.5 per cent and 14.1 per cent, respectively. The group delivered 
spontaneously had a somewhat lower death rate. Spontaneous deliveries in- 
cluded spontaneous vertex deliveries, spontaneous breech deliveries, and assisted 
breech deliveries. Operative deliveries included forceps deliveries, breech ex- 
tractions and versions, and breech extractions. Cesarean sections were excluded 
from this calculation since, in all cases where cesarean section was performed, 
the indications for operation -were in no way related to the fact that a multiple 
pregnancy existed. 

The corrected fetal mortality rate for the first twin, when analyzed sepa- 
rately, revealed the fact that the death rate was higher in the spontaneous group 
than in the operative group. Of the 88 delivered spontaneously, 7, or 7.9 per 
cent, died. Of the 18 delivered operatively, one, or 5.5 per cent, died. Cesarean 
section deaths are excluded. In the spontaneous group there were five spontane- 
ous vertex deliveries. The main finding at autopsy in all of these was pre- 
maturity; one case also showed subdural hemoiThage and another showed evi- 
dence of asphyxia. In this same spontaneous group were one spontaneous breech 
delivery and one assisted breech delivery; both showed prematurity at autopsy 
and the latter showed evidence of aspliyxia in addition. This, however, was 
an intrapartmn fetal death -^wthout maceration. 

The fetal death in the first twin group delivered operatively was due to 
asphjExia. 
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V. Acute Intra- and Postpartum Complications 

(a) Polyhydramnion : Tliis complication is 11 to 12 times more frequent 
in multiple pregnancy, the incidence being 5.8 per cent as compared with a ten- 
year average for all cases on the Bel]e\Tie Service (15,398 deliveries) of 0.5 per 
cent. This is not surprising when it is remembered that in multiple pregnancy 
there is a greatl.y increased surface of amnion as well as two fetal bladders to 
increase the amount of amniotic fluid. 

(b) Toxemias of Pregnancy: Essential hypertension and hypertensive 
cardiovascular disease were not included in tliis classification which was limited 
to the mild toxemias, tlie unclassified toxemias, pre-eclampsia and eclampsia. 
Twenty-two of the 136 mothers, an incidence of 16 per cent, had some form of 
toxemia. Tliis is almost three times more frequent than the ten-year incidence 
for all cases on the Bellevue Service of 5.7 per cent for the same complication. 
Of the 22 mothers, four had mild or unclassified toxemia, sixteen had pre- 
eclampsia, and two had postpartum eclampsia. 

(e) Uterine inertia was more common in multiple pregnancy, being seen 
in 8.1 per cent of cases as compared with a ten-year average for all eases of 
3.0 per cent. There was no correlation between uterine inertia and poly- 
hydramnion, the rtvo occuiTing together in only one instance. There was a 
relationship between inertia and postpartum hemorrhage, however, 25 per cent 
of the cases of postpartum hemorrhage also having uterine inertia. The over- 
distention of the uterus with resultant impaired contractility of the uterine 
muscle accounts for this increased incidence of uterme inertia. The greater the 
combined weight of the two babies the more likely it was that inertia would 
develop. Of the eleveii patients exhibiting uterine inertia, the combined birth 
weight totalled well over 10 pounds in seven cases, and over 8 pounds in ten 
cases. ■ 

(d) Postpartum hemorrhage, that is; — a blood loss of 500 c.e. or over, was 
also more frequently encountered in multiple pregnancy, the incidence Ijeing 
11.7 per cent as compared with a corresponding ten-year average for all cases 
on the Bellevue Service of 5.5 per cent. Throughout this period oxytocic drugs 
were used routinely. 

Of the sixteen mothers having a postpartum blood loss of 500 e.c. or over, 
ten were multiparas and six were primiparas. Twenty-five iier cent had asso- 
ciated uterine inertia, as already mentioned. There were two cases of associated 
polyhydramnion. This increased tendency toward postpartum hemorrhage where 
there had been overdistention of the uterus with subsequent poor contractility 
of the uterine muscle has long been recognized. The danger of postpartum 
hemophage in multiple births should always be kept in mind and should be 
especially anticipated if uterine inertia is associated. 

There was one maternal death among these cases of multiple pregnancy, 
the cause being a postpartum hemorrhage of 2,300 c.c. This patient was a 
“grande multipara” who had already had 11 babies. She was delivered in 1936 
of tudns weighing 7 pounds, 2 ounces and 8 pounds, 12 ounces. Her labor of 
twenty-one houi's was complicated by uteidne inertia and a second stage of three 
hours. Both babies were delivered by breech extraction. The placenta failed to 
separate following delivery and had to be removed manually because of bleeding 
after a 45-minute third stage. This was during the period before the hospital 
had a blood bank, and the mother died before blood transfusions could be ad- 
ministered. Her babies developed diarrhea several days later and died, one on 
the tenth day of life and one on the twelfth day. These two infant deaths are 
not included in the corrected fetal mortality rate, but are the two unrelated 
neonatal deaths in Table I. 
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Table VI. Petal AIoriTAUTy Accobding to AIethod of Delivery of First Tivin 


TYPE OF DELIVERY 

total 

DELWERED 

TOTAL VIABLE AND 
NONSIACERATED 

VIABLE 

DEATHS 

Spontaneous vertex 

79 

GS 

5 ( 7%) 

Spontaneous breeeli 

5 

3 

1 (33%) 

Assisted breech 

in 

17 

1 ( 6%) 

Breech extraction 


1 

0 

Version and extraction 

1 

1 

0 

Low forceps 

34 

10 

0 

Alidforceps 

G 

G 

1 (16%) 

Cesarean section 

5 

3 

1 (33%) 

Complete abortion 

4 

0 

0 

13G 

Corrected Fetal Mortalilu for First Twin: 

30D 

9 

Spontaneous delivery 

Operative delivery 

8S 


7 (7.9%) 

(excluding section) 

IS 


1 (5.5%) 


These rcsiills are sumniari/cd in Table VI, and fiuTher details of each case 
of fetal death are presented in Table VII. TJie outstanding factor in these 
first t\nn deaths is the low birtJi weight further illustrating the great importance 
of prematurity as the major problem in fetal mortalitj^ in multiple pregnancies. 

On analyzing the corrected fetal mortality rate for tlie second twins it was 
found that the spontaneous group liad a lower deatli rate tlian tlie operative 
group, tlie figures being 12.5 per cent and 16.6 per cent, respective!}'. Tlie four 
deaths occurring in the 29 viable spontaneous deliveries were attributable to 
asphyxia in three instances, to prematurity in one. There was an interval of 
thirty-eight minutes between twins one and two in one case. Both breech deaths 
were due to prematurity. 

The operative group of the second twins had a corrected mortality of 16.6 
per cent. Of twenty-one babies delivered by breech extraction five, or 23.8 per 
cent, died. Only one, or 4 per cent, of 25 viable babies delivered by version and 
breech extraction died. This peculiar discrepancy from the breech extraction 
death rate is accounted for by the fact that the average weight of the 21 breech 
extraction babies was 4.7 pounds, wliile the average weight of the 25 viable ver- 
sion and breech extraction babies was 5.45 pounds. The major cause of death 
at autopsy in all but one of the breech extraction babies was prematurity; the 
remaining one died of asphyxia. The one version and breech extraction death 
was due to prematurity; the indication for intervention in this case was mal- 
presentation. Indications for operative deliveiy in the five cases of breech 
extraction vwre not giv’^en, although in one case the time elapsing since the birth 
of the first twin was over twenty minutes, and presumably the indication was no 
progress. 

Three of the nine babies delivered by low forceps died, a 33 per cent mor- 
tality. Although prematurity was a major finding at autops}’- in all three, brain 
hemorrhage was found in tvv’^o instances. Prematurity was the indication for 
forceps in two cases, bleeding in one. Prematurity probably should not be con- 
sidered an indication for forceps in the case of the second tvvdn, since the birth 
canal has already lieen prepared for delivery by the passage of the first baby. 
This is borne out by the fact that these vv^ere the onl}’- two instances whei’e pre- 








Table IX. Analysis op Deaths Asiong Second Twins 
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maturity was the indication for forceps delivery of the second twin, and death 
occurred in both instances. 

One of the five babies delivered bj’- midforceps died, a mortality rate of 20 
per cent. The indication for forceps was pre-eclampsia. 

These facts and further details in the case of each viable fetal death in the 
group of the second twins are presented in Tables VIII and IX. 

Table vm. Fetal Mortality According to Method of Delivery op Second Twin 


TYPE OP DELIVERY 

TOTAL 

DELIVERED 

TOTAL VIABLE 

AND 

NONMACERATED 

VIABLE 

DEATHS 

Spontaneous vertex 

33 

29 

4 (13%) 

Spontaneous breech 

10 

4 

1 (25%) 

Assisted breech 

18 

15 

1 (6.6%) 

Breech extraction 

27 

21 

5 (23.8%) 

Version and breech extraction 

25 

25 

1 (4%) 

Low forceps 

9 

9 

3 (33%) 

hGdforceps 

5 

5 

1 (20%) 

Cesarean section 

5 

2 

0 

Complete abortion 

5 

0 

0 

137 

Corrected Fetal Mortality for Second Twin: 

110 

16 

Spontaneous delivery 

48 


6 (12.5%) 

Operative delivery 

(excluding section) 

60 


10 (16.6%) 


Although the corrected fetal mortality rate was higher in the group of 
second tvnns delivered by an operative route, analysis of the individual cases 
leads to the conclusion that the more important factor leading to fetal death 
was prematurity rather than the method of delivery. Any method of delivery, 
spontaneous or operative, is dangerous for a small, premature babjL However, 
since the fetal death rate was higher in the operative group, a further conclusion 
is necessarily that operative delivery should not be carried out prematurely, but 
only after giidng the second twin time in ivhich to deliver spontaneously unless 
bleeding or signs of fetal distress develop. The maximum time allotted for 
spontaneous delivery of the second twin by DeLee and GreenhilP is tw'enty 
minutes. Others give up to one hour. In this series the average time between 
twins was 16.4 minutes for primiparas and 21 minutes for multiparas. Where 
the second tivin delivered spontaneously, the average elapsed time was 12.5 
minutes. Of those second twins allowed niore than twenty minutes in which to 
deliver spontaneously, 63 per cent were eventually delivered by an operative 
method. It would appear, therefore, that twenty minutes should be sufficient 
time to allow for spontaneous delivery of the second twin. Immediate intervention 
is indicated before this time if bleeding or signs of fetal distress, occur. 

Summary and Conclusions 

1. In 136 eases of multiple pregnancy delivered in ten years on the Bellevue 
Obstetrical Service, the gross fetal mortality w^as four times greater than the 
gross fetal mortality for all deliveries during the same period. The corrected 
fetal mortality for twins wts almost twice as great as the ten-year average for 
all deliveries. 








A REPORT ON 2,798 VAGINAL HYSTERECTOMIES- 


Zeph. B. Campbell, M.D., Chicago, III. 

(From the Department of Gynecology, Presbyterian Hospital, and the University of Illinois) 


T his report covers 2,798 vaginal liystereetomies for benign disease of the 
uterus performed at the Presbyterian Hospital, Chicago, by the attendingt 
and resident staff. For comparison, this study has been divided into two groups, 
1,361 (Group I) vaginal liystereetomies done by Dr. N. Sproat Heaney from 
1922 through May, 1945, and 1,437 (Group II) done by the other members of 
the attending and resident staff from 1931 through 1944. In 1935, Heaney^- ^ 
reported the first 627 cases in his total ; these are included in this study with the 
additional 734 vaginal hysterectomies which he has done since that time. 

With but minor individual variations, the technique developed and de- 
scribed by Heaney® has been followed in these operations. The technical pro- 
cedures of this operation need not be reviewed in this discussion, but certain 
important points may well be re-emphasized. One of the most essential factors 
in any surgical operatioli is the decision as to the method of approach. The 
surgeon’s ability to determine the safest and best anatomic and therapeutic 
means of correcting the pathology is as important to the patient as the technical 
sldll of the operator. We feel that the reason that the resident staff has main- 
tained a mortality rate comparable to that of the attending staff is largely due 
to the fact that we have insisted on adequate preoperative preparation and strict 
adherence to details of technique. We firmly believe that once the choice as to 
the proper method of removal of the uterus has been made by one experienced 
in these decisions, the mortality rate is affected veiy little by the difference in 
the manual dexterity of the surgeon. Under supervision, the residents have be- 
gun with simple vaginal hysterectomy and progressed tlirough the more compli- 
cated procedures involving the removal of adnexal pathology or extensive repair. 
To substantiate this statement, we offer the comparison of these two groups. 

It would seem only logical that the first and probably most important point 
in technique is the determination whether or not the pathologic conditions can 
best be corrected by the vaginal or by the abdominal route. Since most hysterec- 
tomies are done on multiparous Avomen, some form of vaginal plastic is fre- 
quently indicated. If the vaginal route is not elected the operator has three 
choices: (1) a Uvo-stage operation necessitating two hospitalizations, two anes- 
thetics, and almost double the risk of a single major procedure; (2) a plastic 
operation followed immediately by a laparotomy which lengthens the operative 
and anesthetic time; (3) correction by laparotomy of the intra-abdominal pa- 
thology only, completely ignoring, as is so frequently done, the vaginal relaxa- 
tion with its commonly associated condition of urinary incontinence. The pa- 
tient certainly is entitled to a correction of all the pathology present by the best 


•Presented before a roRular meeting of the Chlcapro Gynocolofcieal Society. Feb. 15. lO’lG. 
4 .Tifo" -NT Qnrnnt Heancv Edward Allen, A. E. Kantcr. Fred O. Priest, Harry Boyson. 
C. C. C Vthur H. laawans. D. A. Bold, and Zeph. B. Campbell. 
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2. Prematurity was the outstanding cause for the greatly increased fetal 
mortality in multiple pregnancy. Only 53 per cent of the multiple pregnancies 
were carried beyond 36 weeks of gestation. The average birth weight was 4 
pounds, iy 2 ounces. 

3. The order of frequency of various possible combinations of presentations 
has been presented. 

4. There was no appreciable effect upon the duration of labor. 

5. The toxemias of pregnancy, polyhydramnion, uterine inertia, prolapse 
of the umbilical cord, and postpartum hemorrliage ivere much more frequentlj'- 
encountered in multiple ]Dregnancy. 

6. The method of delivei^y of either twin was of secondaiy importance to 
the factor of prematurity insofar as fetal mortality was concerned. 

7. Fetal mortality was higher in the second twdn when delivered by an 
operative procedure. The second twin, therefore, should be allowed about twenty 
minutes for spontaneous deliveiy unless bleeding, evidence of fetal distress or 
maternal complications necessitate immediate intervention. It would not appear 
advantageous to wait longer than twenty minutes. 

8. Prematurity should not be considered an indication for forceps delivery 
of the second twin. 
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cinoma, 4.1 per cent of wliicli occurred in the cervical stump, Meigs® reported 
1,218 cases with an incidence of 2.13 per cent of the stump. Masson’® reported 
1,181 cases, with an incidence of 3.97 per cent. This gives an average incidence 
of 3,4 per cent of carcinoma occurring in the cervical stump in 6,668 patients 
having carcinoma of the cervix. In our opinion, such reports definitely indicate 
complete removal of the uterus by either vaginal or abdominal hysterectomy un- 
less the immediate surgical risk of complete removal outweiglis the chance of 
stump carcinoma. Vaginal hysterectomy is a distinct advance, in keeping with 
the increasing trend of most of the large clinics toward complete hysterectomy, 

Waugh corroborates Averett’s” observation that vaginal hysterectomy 
carries a lower mortality rate than does a menopausal dose of radium for benign 
lesions in the uterus. We subscribe fully to this statement and feel that selective 
vaginal surgery is far less radical than the frequently devastating effects of 
radium or x-ray with all of their sequelae on the female genitals and contiguous 
structures. Malignant changes which may occur in the functionless pelvic 
organs following irradiation are prevented by complete surgical removal. 

We agree with the statements of many authors in dealing with hysterectomy 
that bad operative risks are better handled bj’’ vaginal hysterectomy. -However, 
if vaginal hysterectomy is a safer procedure for bad operative risks, should not 
it be by far the safest one for good operative risks? Therefore, we feel that the 
contraindications for vaginal hysterectomy .should be less rigid. 

Contraindications to Vaginal Hysterectomy 

In view of our indications given above, it is obvious that our contraindica- 
tions are much less rigid than those proposed by most surgeons. We believe that 
the only fundamental contraindications to vaginal liysterectomy are conditions 
which obviously would increase tlie risk of vaginal over abdominal removal, or 
the presence of additional intra-abdominal pathology requiring a laparotomy. 
The size, position, mobility, and accessibility of lesions are so variaiile that no 
indication or contraindication should be considered unchangeable. The bulk of a 
uterus to be removed is probably less a contraindication than is the location of 
its component parts. A large fibromyoma situated in the cul-de-sac or on the 
fundus can frequently be removed more easily than can a small tumor located 
directly beneath the bladder or between the leaves of the broad ligament. 
Tumors in the latter location, even though small, may greatly interfere with the 
securing of the uterine arteries. 

Heaney® and Babcock’® have demonstrated that large fibromyomas may he 
safely removed by morcellation if the uterine vessels have first been ligated. 
Morcellation is a tedious procedure for the surgeon, but the accumulated reports 
of vaginal hysterectomy demonstrate that it should not be denied the patient out 
of consideration for the operator. The site of a tumor growth may somewhat 
limit the mobility of the uterus but complicating pathology, such as endo- 
metriosis, chronic pehde infection, and diverticulitis of the colon, are much more 
apt to produce insurmountable fixation. Ovarian tumors of large size associated 
with uterine pathology usually contraindicate vaginal hy.sterectomy. This js 
e.specially true if the ovarian enlargement is suggestive of malignancy; however, 
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and safest method tliat does not increase the surgical risk. Tlie metliod chosen 
should be based upon this consideration alone and not upon the comfort, con- 
venience, or limitations of tlie surgical team. 

Indications for Vaginal Hysterectomy 

"We are fii'mly convinced from our observation of the patients in tliis series, 
that when a lij’^sterectomy is indicated the vaginal route affords by far a lower 
mortality, morbidity, and a better final surgical result than the abdominal route. 
There is also mucli less postoperative discomfort. This is attested to again and 
again by patients who liave undergone iircvious abdominal surgery. We agree 
with H. 0. Jones^ in his discussion of a paper on hj'stereetomy by Pliilip H. 
Smith, ^ in which he states that “measuring the discomfort by the amount of post- 
operative sedation, vaginal hysterectomies require 25 per cent less than do ab- 
dominal hysterectomies. ’ ’ Abdominal incision with its subsequent scar produces 
more discomfort and psychic traiuna to the iiatient than does an incision con- 
cealed in the vaginal vault. Atelectasis, pneumonia, and otlier pulmonary com- 
plications are less frequently encountered following va gin aP operations because 
there is no abdominal incision to splint the abdomen and interfere with excursions 
of the diaphragm. We agree with WauglP that thromboplilebitis is much less 
common because of the decreased trauma to the large pelvic veins. There were 
only four cases of definite thrombophlebitis in our series. We believe that the 
incidence of pelvic abscess and pulmonaiy embolus is less frequent for the same 
reason. However, we also believe that there is another contributory factor in 
the decrease in these infectious processes, namely, preoperative elimination of 
foci of infection. Tliis point will be discussed in more detail under preoperative 
preparation of the patient. In tlie rare instances where pelvic abscesses do occur, 
we have encountered no difficulty in adequately draining them through the 
vaginal incision. The danger of injury to the bowel by actual perforation or by 
the use of a large abdominal pack is definitely less in vaginal surgei’y, and there- 
fore the disk of postoperative adhesions, ileus, and bowel obstruction is mini- 
mized. Gas pains are less severe for these same reasons. 

We have had no experience in removing the uterus by the clamp method 
described by Kennedy,'^ in which he emphasizes the increase in the length of the 
vagina over that when mass ligation of vessels is pi’acticed. We have never been 
able to understand the common belief that the vagina is shorter after vaginal 
than after abdominal hysterectomy. If the severance point of the vagina is the 
same in each ease, how can the route of the removal of the uterus make any 
difference ? When a woman has a large pi’olapse the vagina is shorter than usual, 
and will be short whether the uterus is removed vaginally or abdominally. We 
feel that the relatively minor shortening of the vagina following total hysterec- 
tomy by any method that may be used adjusts itself very rapidly under the 
pulsion stress of intercourse. We have all observed this deepening in the pro- 
duction of artificial vaginas as epitomized by Prank‘d in his reported eases. Gyne- 
cologic literature is replete with reports of carcinoma of the cervical stump fol- 
lowing subtotal hysterectomy. Von Graff® reported 4,269 eases of eendeal ear- 
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in this way covers all raw areas and places the stump extraperitoneally. 
When the suture is continued through the peritoneum of the cul-de-sac of 
Douglas and out through the posterior vaginal mucosa, the vessels are doubly 
ligated and the peritoneum is closed^ tightly as the suture is tied. 

We have all felt that some of the most difficult cases in this series were those 
undertaken for the cure of prolapsus uteri. The extensive dissection necessary 
to correct the commonly associated pathology of cystocele, urethrocele, and 
enterocele frequently makes this operation extremely technical. Due to the 
displacement of the bladder, ureters, and rectum, there is an increase in the 
possibility of injury to these structures. Our residents in their training for 
vaginal surgerj’- advance from hysterectomy in the nullipara or virgin to the 
more difficult cases of prolapsus uteri. As indicated above we do not subscribe 
to the general statement that nulliparity is a contraindication to vaginal hyster- 
ectomy. This is a direct contradiction to the idea advanced by many men that 
a considerable amount of pelvic relaxation must be present in order to make a 
vaginal hysterectomy permissible. Even in virgins, sufficient exposure can 
usually be obtained by simple stretching or incision of the hymeneal ring. 
Episiotomy is rarely indicated, and then need not be extensive. Approximately 
one-third of the patients in this series were nulliparas. We feel that a simple 
perineal incision, when necessary, will heal with less risk and discomfort to the 
patient than will an abdominal incision. 

Preoperative Preparation of the Patient 

Hysterectomy is rarely an emergency operation. Sufficient time is usually 
available for adequate preoperative study and preparation of the patient. We 
believe that a considerable percentage of the postoperative complications which 
we have encountered in this series may have been due in part to a failure to 
complete fully such a study. We have previously referred to elimination of 
foci of infection as one of the prime requisites for good primary healing and 
uncomplicated convalescence after any operation. Distant foci, such as infected 
teeth, tonsils, sinuses, respiratory mucous membrane, or digestive tract can, we 
believe, be etiological factors in causing infections of the operative site which, 
because of trauma, is a point of lowered resistance. We feel that the same 
factors are the greatest cause of postoperative thrombophlebitis. In like manner 
we are convinced that proper healing is frequently interfered with by inadequate 
hemostasis or by disregarding pathogenic bacteria in the vagina. It would seem 
self-evident that an incision through a field tliat is infected is more dangerous 
than when the normal flora of the vagina is present. Far too frequently pelvic 
operations are undertaken in the presence of an unrecognized, nonvenereal type 
of vaginitis, such as trichomonas, monilia, or nonspecifle infection, when the 
surgeon would not consider an operation in the presence of gonococci. We have 
conscientiously tried to check and eliminate all of these pathogenic conditions 
before operation. In reviewing our failures, we believe that many of the morbid 
postoperative conditions can be traced to our neglect to eliminate fully all pos- 
sible foci of infection, or to obtain adequate hemostasis. Preoperativc correction 
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mam’- times tlie nature of an ovarian swelling can be determined preoperatively 
•with a fair degree of certainty. TJie smaller benign ovarian ej’sts, such as 
follicular and chocolate cysts or dermoids, maj' be safely removed vaginally fol- 
lowing hysterectomy. A posterior eolpolomy as a preliminary step in hj'sterec- 
tomy will often disclose not only the nature of the adnexal swelling, but also the 
removability of the i)athology in question. Direct observation of the lesion will 
determine the course of the subsequent procedure. In our series, previous pelvic 
or other abdominal surgery Avas not found to be as limiting as it seems to have 
been to other surgeons. In Group II, 34.3 per cent of the patients had had some 
form of previous abdominal surgery (Table I). 


Table I. Previous ABDOAriKAu Surgery 


, 

GROUP II* 

TYPE OF OPERATION 

1 NU.AIBER OF PATIENTS 

Appendectomy 

339 

ClioIecystectomA' 

53 

Uterine suspension 

24 

Oophorectomy 

IS 

Salpingectomy 

14 

Cesarean section 

13 

Herniorrliapliy 

11 

Laparotomy 

10 

Myomectomy 

C 

Nephrectomy 

8 

Gastric resection 

2 

Intestinal obstruction 

1 

494 patients, or 34.3 per 

494 

cent, in Group II had some form of 

prcAious abdominal .surgery. 


’‘Total for Group I not tabulated. 


Uterine suspension tvas the third most common of these abdominal opera- 
tions. Unfortunately, these figures for Group I were not tabulated. In general, 
any previous abdominal operation can complicate a hysterectomy from aboA’e as 
Avell as one from below. HoAvcA’-er, we feel that in many instances adhesions Ioav 
in the pelvis were visualized and freed more easily through the vagina than 
Avould have been possible from above. In like manner, the adnexa are accessible 
to direct vision, and usually may bo removed easily through the vaginal opening. 
In Group I, 247 patients had one or both ovaries removed, and 336 had uni- 
lateral or bilateral salpingectomy. In Group II the incidence Avas 91 and 81, 
respectively. Routine inspection of the adnexa is an integral part of vaginal 
extirpation of the uterus. We haA’c had the opportunity to observ'e peritoneal i- 
zation folloAving A’aginal hysterectomy from the abdominal side in a fcAv instances 
AA’-here an acute abdominal condition has necessitated a laparotomy dui’ing early 
conA’alescenee, and in those fcAv patients Avdio came to autopsy. Peritonealization 
is adequate if the closing sutures are correctly placed. The jnost important 
sutures are those AA’hich secure the lateral corners of the A’aginal cuff. These 
are introduced through the anterior A’aginal mucosa, continued OA’er the base 
of the bladder, through the peritoneum of the anterior cul-de-sac, thus obliterat- 
ing dead spaces. With the same suture, the peritoneum is foIloAA’-ed laterally to 
Avhere the tAA’o leaA’es of the broad ligament haA’e been diA’ided. A running suture 
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Infection in postoperative lieniatonias, or conversely, delayed hemorrhage as 
the result of postoperative infection comprise a considerable proportion of the 
cases of morbidity. In view of these findings it Avould seem that meticulous 
hemostasis at the time of operation is niueli more important than the speed Avith 
Avhich the operative procedure can be completed. Even the small vessels divided 
in the dissection of the bladder or incision of the vaginal mucous membrane 
Avhen not secured, may result in c'onsidei’able immediate external postoperative 
bleeding or large hematomas. When infection occurs in these areas, hoAA’ever, 
spontaneous drainage frequently takes place. Bleeding during operation can 
be lessened by the preliminary injection of oxytocics into the paracervical tissues. 
In the. early cases in this study pituitrin AA'as used; one patient, hoAvever, de- 
veloped shock symptoms folloAvirig the injection of pituitrin. This phenomenon 
has been adequately described by Simon^® in 1935, and at that time pitoein Avas 
substituted for pituitrin, and no untoAvard symptoms have been observed since 
this change. We do not believe that the use of oxytocics predisposes to post- 
operative hemorrhage, since in this series this complication, A\dien it occurred, 
Avas usually late in convalescence, from the fifth to the fifty-sixth day. This 
Avould probably indicate that the factors necessary for primary healing, such 
as good general nutrition, proper vitamin balance, and normal bleeding and 
coagulation time Avere loAvered or interfered Avith by infection. When operative 
measures are undertaken for the control of this secondary hemorrhage, Avide 
separation of the vagmal vault and general oozing from all areas are frequently 
present. No fatalities liaAm occurred from this delayed postoperative bleeding. 

Accidentally or purposely, in order to remove a tumor, usually endo- 
metriosis, involving the bladder base, the bladder has been opened a number of 
times. Immediate closure of the rent Avith interrupted sutures in layers and 
the insertion of a retention catheter to be retained for a Aveek or ten days re- 
sulted in primary healing, except in five cases Avhen a vesicovaginal fistula re- 
sulted. Three of the five resulting fistulae liealed folloAving the insertion of a 
radium needle. The other tAvo cases Avei*e cured by secondary operative closure. 
There Avas one case of rectovaginal fistula in this series. It Avas the result of 
suturing for postoperative heeding. To our knoAAdedge nothing occurred in this 
series of cases either at the operation or aftei’Avard to suggest that aa'c ever cut. 
or ligated a ureter. 

Prolapse of the Fallopian tube as a postoperative complication has been 
seized AAoth avidity by many men AA'^ho are opposed to vaginal hysterectomy. This 
occurred tAventy-six times in Group I. Unfortunately, the figures for Group II 
AA'ere not tabulated. As Dr. Heanej’^® has explained in a previous article, “This 
accident is simply attended by making slight traction on the tube until it is 
completely delivered into the vagina, when a ligature is passed around the tuljal 
mesentery and the tube burned off Avith a light nasal cautery. This generally 
requires no hospitalization. These patients suffered no more inconvenience than 
would be occasioned by the remoAml of exce.ssive granulation tissue.” 

The average hospitalization for patients in Group I Avas 12 days, and in 
Group II Avas 13.5 days. The aAmrage for the last 72 patients in Group I Avas 
10 8 days. This difference may be accounted for by improvement in technique. 
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of anemia, vitamin balance, and restoration to normal of blood protein wMcb 
have been lowered by blood loss or poor nutrition are essential for resistance 
to infection and proper healing. Transfusions of Avliole blood or plasma preced- 
ing or during the operation are of equal or greater benefit to the patient’s 
resistance than any ordinary antiseptic agent used in cleansing the vagina. 

Morbidity 

The morbidity in this study has been calculated on the usual standard of 
morbidity for surgical patients, namely, a temperature of over 100.4° F. on any 
two consecutive days, excluding the first twenty-four hours. We thoroughlj’' 
agree with Phillips^® that this is not a true measure of gynecologic morbidity. 
On tliis basis, however, 66 per cent of Group I and 61 per cent of Group II were 
not morbid. In Group I, 34 per cent of the patients had a temperature of over 
100.4° F, for one or more days, and 30 per cent of tJie patients in Group 2 had 
a temperature of over 100.4° F. for no more tlian two days. Thus, 91 per cent 
of the patients in Group II liad a temperature of over 100.4° F. for no more than 
two days. We believe this illustrates an uncomplicated postoperative tempera- 
ture curve for vaginal hysterectom 3 ’-, since all of these patients had an otherwise 
uneventful convalescence. The statistics for morbidity in Group I were un- 
fortunatelj'- not tabulated in group days. Tlie findings above corroborate Jones 
and Dojde’s^^ observations in their attempt to set up a temperature curve for 
normal convalescence in gynecologic surgeiy. On this basis we considered onlj’- 
9 per cent of the patients in Group II to be truly morbid. However, adhering 
strictly to the usual standard of morbidity, 36.5 per cent, or 1,022, of the total 
2,798 patients were morbid. This compares favorably with other morbidity 
studies of vaginal hysterectomj’-. We were able to recognize clinically the 
cause for morbidity in onlj’’ 204 cases ,* therefore, we have subtracted this number 
from the total of 1,022, leaving 818 patients in whom the cause of the tempera- 
ture elevation was undetermined. We have felt that these were most probablj'^ 
due to infections of vaiying degree in the operative site. The 9 per cent of the 
truly morbid patients usually gave definite evidence as to the cause of their pro- 
longed fever, such as urinaiy tract infection, hematomas, or thrombophlebitis. 


TABLB n. POSTOPEKATITE COMPLICATIONS 



GROUP I 1 

[ GROUP II 

Urinary tract infection 

75 

78 

Postoperative bleeding, immediate or delayed 

10 

17 

Pelvic abscess 

2 

8 

Upper respiratory infection 

1 

7 

Thrombophlebitis 

1 

n 

O 

* Intestinal obstruction 

2 

2 

Pulmonary embolism 

2 

1 

Cerebral embolism 

0 

1 

Vesicovaginal fistula 

2 

3 

Pituitrin shock 

1 

0 

fEectovaginal fistula 

0 

1 

Prolapse of omentum into vaginal vault 

1 

0 

Prolapse of ileum into vaginal vault 

0 

1 

Parotitis 

1 

0 

Prolapse of tube 

26 



•Two spontaneous recoveries, two deaths. 
fHesuIting- from postoperative suturing- for Weeding. 
tNot tabulated. 
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■ Table IV. Pathology and Associated Conditions Bequiring Hysterectojiy 



group I 

1 GROUP H 

Fibromyomata uteri 


765 

Uncontrollable menorrhagia or metrorrhagia 

452 

686 

Prolapsus uteri 

118 

271 

Hyperplasia of endometrium 


145 

Dysmenorrhea 

70 

39 

Adenomyosis 

204 

213 

Eetroversion 

16 

17 

Endometriosis 

44 

31 

Postmenopausal bleeding 

29 

6 

Cervical polyp 

— 

59 

Endometrial poljqi 



50 

Pelvic inflammatory disease 

— 

12 

Cervical fibroid 

1 

1 

Erosions 



177 

Ovarian cyst 

24 

4 

Nabothian cyst 

_ 

1.30 

Pregnancy 

— 

10 

Dermoid cyst 

10 

4 

Fibroma of the ovary 

3 

3 

Brenner tumor 

1 

0 

Stricture of the cervix (previous amputation) 

23 

— 

Sterilization procedure 

11 

— 

Bladder tumor 

1 

0 

Previous interposition operation Avith bladder symptoms 

3 

0 

Chocolate cyst 

5 

3 

Chorionepithelioma 

— * 

2t 

Persistent leucorrhea uterine in origin-postirradiation 

17 

1 

Tubal pregnancy 

2 

1 


•Not tabulated, 

tone questionable diagnosis. 


Mortality 

The criteria by which any operative procedure should be judged are safety, 
effectiveness, and comfort to the patient. From a summation of the preceding 
data, it would seem that vaginal hysterectomy more completely fulfills the above 
criteria than do total or subtotal abdominal hysterectomy. We believe the vari- 
ous symptom-complexes of pehde disease can be more effectively treated and 
completely relieved by vaginal than by abdominal surgery. We and our patients 
are -convinced that, in general, vaginal surgery is less painful than is abdominal 
surgery. Abdominal hysterectomy in our hands has had approximately six times 
the mortality rate of vaginal hysterectomy. It is true that, when we cannot 
remove a uterus vaginally and must resort to the abdominal route, that case is 
often mox’e serious than the average of the cases that we operate upon vaginally. 
However, this by no means explains the difference in mortality. We wish to 
emphasize that we do not reserve for abdominal operation the serious cases and 
operate vaginally only the simple ones. The determining factor to operate 
abdominally rather than vaginally Avas only occasionally that the uterus could 
not be removed vaginally. Usually the deciding factor was much simpler — a 
very lai’ge fibroid in a woman Avith a narroAV Amgina, bilateral ovarian cysts 
AAdiere the hysterectomy Avas coincidental, malignancy of the ovaries Avhere 
hysterectomy Avas a necessary accompaniment, A\mre some of the frequent indica- 
tions for the choice of the abdominal route. The great difference in mortality 
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{,lie increased tendency toward early dismissal from the hospital or, since the 
number is small, it may not have included as manj’- i)ostoperative complications 
or as many extensive repairs, both of which conditions naturally lengthen the 
hospital stay and increase the chances of morbidity. The average stay for the 
391 patients in Group II who had vaginal hysterectomy alone was 10.9' da3"s. 

A tabulation of additional operative procedures performed in these two 
groups is shown in Tal)le III. This comparison illustrates not onlj^ the large 
number of associated lesions Avhich can be adequateb^ and safely treated per 
vaginam, but also indicates that as improvement in operative skill develops, 
more and more associated pathology can be corrected vaginalljL Of the entire 
series, 2,098 patients, or 75 per cent, required additional surgerj'^ bej^ond that 
of simple vaginal hj^stereetomjL 


Table III. Additional Surgery 



GROUP I j 

1 GROUP II 

Posterior colpoperineorrhaphj' 

719 

895 

Anterior colporrhaphy 

lOS 

269 

Uretliroplasty 

160 

249 

One or both ovaries removed 

247 

91 

One or both tubes removed 

336 

81 

Resection of endometrial transplants 


0 

Removal of Bartholin evst 

10 

3 

Ventral herniorrhaphy 

1 

2 

Removal of adenoma of the rectovaginal septum 14 

- 

Vulvectomy 

5 


Hemorrhoidectomy 

10 

- 

Repair of rectovaginal fistula 

1 

- 

Removal of mucoid cyst of colon 

1 

- 

Repair of complete perineal tear 

4 

- 


*Not tabulated. 


The gross and microscopic pathologj'^ are shown in Table IV. 

Listed in this table are some conditions, sueli as menorrliagia, metrorrhagia, 
retroversion, etc., which were only a part of a complex clinical picture. Alone, 
many of these conditions are not indications for removing the uterus, but when 
taken in combination with one or more other factors, tliej’’ seem to indicate 
h.ysterectomy as the surest and safest way of curing all of the patient’s symptoms 
with one operative procedure. The majoritj'- of the cases listed under uncon- 
trollable menorrhagia, metrorrhagia, retroversion, and dysmenorrhea had pre- 
viously had the benefit of the more conservative medical and surgical treatments 
without adequate relief. Six of the ten cases listed under pregnancy were per- 
fonned on ' patients where hj’^sterectomj'- had been advised, but the operation 
was delaj^ed until they were pregnant in an attempt to get earlj’- ova for stud.y. 
The remaining eases of pregnancy were either unsuspected, or the uterus was 
removed as a part of a therapeutic abortion and sterilization procedure. We all 
believe that, since lij’^stereetonij’- is the sui’est method of sterilization, it is the 
method of choice when gross uterine pathologj' or marked disturbances in pelvic 
phj^siology is present, especially in older patients, particularly when in addition 
there is considerable relaxation of the pelvic floor to repair. The Brenner tumor 
and the bladder tumor were conditions found in addition to the pathology in- 
dicating vaginal hj^sterectomy. 
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The mortality for these -2,798 vaginal hysterectomies Avas six deaths, or 0.214 
per cent (Table V). These six deaths Avere equally divided hetAveen the tAvo 
groups, three deaths occurring in each group. In Group I, those done by 
Heaney, 745 hysterectomies have been done since the last death. 

Statistical study of the literature rcA^eals an approximate comparison. The 
average mortality for abdominal hysterectomy, both total and subtotal, in 40,587 
cases collected from the literature Avas 1,019 deaths, or 2.5 per cent (Table VI). 

Only 18 deaths Avere reported in 4,482 vaginal hysterectomies, or 0.40 per 
cent (Table VII). The average rate for the entire series Avith our groups in- 
cluded is abdominal, 2.4 per cent ; and Amginal, 0.32 per cent. 


Summary 

1. Tavo thousand seven hundred ninety-eight vaginal hysterectomies and 898 
abdominal hysterectomies are reported, and tlie mortality is compared AAdth 
4,482 A’^aginal and 40,587 abdominal cases reported in the literature. 

2. The mortality rate of the collected cases of abdominal hysterectoihies is 
7.5 times greater than that of vaginal hysterectomies. 

3. Therefore, vaginal iiysterectomy should be cliosen AviieneA’^er feasible be- 
cause: (a) It permits a more regular correction of all defects tlian do other 
procedures, (b) The vaginal route causes less discomfort to tlie patient, (c) No 
abdominal sear is produced, (d) Pulmonary complications and emboli are less 
frequent, (e) Thrombophlebitis and pelvic abscess are less common, (f) Trauma 
to the boAvel, postoperative adhesions, ileus and boAvel ol)struction are infrequent, 
(g) Gas pains are less severe, (h) It is less radical and safer tlian irradiation, 
(i) It affords a safe approach to many forms of adnexal pathology. (,i) Pen- 
tonealization can be accomplished as accurately as by the abdominal route, 
(k) Stump carcinoma and persistent cerAUcal discharge are prevented. 

4. We agree Avitli many Avho haA’^e advocated vaginal Iiysterectomy rather 
than abdominal hysterectomy in poor operatiA'^e risks. It then seems logical that 
vaginal Iiysterectomy is an even safer procedure in patients Avho are in better 
operative condition. 

5. Previous abdominal surgery need not ahvays contraindicate vaginal 
remoAml of the uterus. 

6. The technical skill of the operator is of no greater importance than is the 
choice of method of approach or pi’eoperative preparation of the patient, sueb 
as:, (a) eradication of foci of infection; (b) correction of anemia, vitamin, 
protein and fluid balance; (e) re.storation of the normal A^aginal flora. 

7. Meticulous hemostasis is Autally important. 

8. Adequate training in vaginal hysterectomy Avill equip a surgeon Avith 
the confidence and ability to treat many other gynecologic conditions by vaginal 
surgerA' to the great benefit of the patient. 
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between vaginal and abdominal bystereetoinj’- can be explained on no other basis 
in general than the inherent risks between the two methods of approach. • 

Our mortality rate in 898 abdominal hysterectomies during approximately 
tlie same interval by tlie same group of surgeons was 10 deaths, or 1.22 per cent. 


Table V. Causes op Death 




age 


OPERATION 

DIED 

CAUSE 

*1. 

Mrs. 

M. Z. 

40 

Vaginal hysterectomy and pos- 
terior colpoperineorrliaphy 

7 th post- 
operative 
day 

5th post- 
operative 

Peritonitis 

2. 

Mrs. 

B. C. 

38 

Vaginal hystereetomy, left 
oophorectomy 

Intestinal obstruction 

*3. 

Mrs. 

A. 0. 

60 

Vaginal hysterectomy, anterior 
colporrliapliy, urethroplasty, 
posterior colpoperincor- 
rhaphy 

day 

18th post- 
operative 
day 

Thrombophlebitis, pul- 
monary embolism, hy- 
pertensive heart dis- 
ease. 

*4. 

Mrs. 

G. E. 

34 

Vaginal hystercctomj' 

6th post- 
operative 
day 

Intestinal obstruction 
acute myocarditis 

5. 

Mrs. 

A. S. 

49 

Vaginal hysterectomy, posterior 
colpoperineorrhaphy 

Day of op- 
eration 

Hemorrhage 

*C. 

Mrs. 

F. Z. 

45 

Vaginal hysterectomy, right 
salpingo-oopliorectoniy, pos- 
terior colpoperineorrliaphy 

31st post- 
operative 
day 

Peritonitis, pelvic ab- 
s c e s s, spontaneous 
drainage 


♦Autopsy. 






Note. — Cases 1, 2, and 3 were In Group I. Cases 4, 6, and 6 yere in Group II. 


Table Abdominal Hysterectomies; Total and Subtotal 


AUTHOR 

1 NUMBER j 

DEATHS 

Smiths 

837 

6 

Miller and Prejeanic 

629 

12 

Kingi7 

537 

5 

Williamses 

1,870 

52 

Monger te 8 

1,925 

38 

Bryan and Trabueso 

29,442 

849 

McDonald2i 

2,628 

27 

Massonio 

2,184 

21 

Dannreuther22 

535 

9 


40,587 

1,019=2.5% 

Campbell 

898 

10 


41,485 

1,029 = 2.4% 

Table VII. 

Vaginal Hysterectomies 


AUTHOR 

1 NUMBER 1 

DEATHS 

Danforth23 

517 

0 

Tyrone and Weed2e 

305 

2 

Waughs 

600 

2 

Averettii 

934 

3 

Babeocki2 

300 

0 

Tofer25 

210 

0 

Burwig26 

100 

1 

Massoneo 

782 

6 

Miller and Prejeanis 

199 

2 

Smith* 

363 

0 

Phillipses 

84 

1 


4,482 

18 - 0.40% 

Campbell 

2,798 

6 


7,280 

24 - 0.32% 
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ample time elapses between time that a decision t6 operate is reached and the time the patient 
is admitted to the hospital for almost any corrective procedure. 

We also agree that removal of the uterus, whether vaginally or abdominally, does not 
shorten the vagina, but regardless of the type of procedure, the vagina will be shortened if 
cyst-rectocele prolapses and interocele are present. In many instances, the vagina is con- 
genitally shortened before any of these pathologic conditions develop. 

We do not want to be seemingly annoyingly persistent in this question of morbidity — 
we have presented remarks concerning this subject from this forum. Here is an excellent 
opportunity for the establishment of a norm-curve for vaginal hysterectomy. Certainly the 
comparison of these temperature curves to 100.4° P. for 48 hours is ridiculous. 

Table III shows an increase in the percentage of patients who have had, in addition to 
vaginal hysterectomy, other reparative operations. We believe in almost every instance of 
vaginal hysterectomy in multiparous women that repair of the anterior and posterior vaginal 
walls should be done. 

In Table TV, which deals with direct and associate pathology, significant figures appear; 
a few w’e repeat: menorrhagia and metrorrhagia, 686; hyperplasia of endometriosis, 145; 
erosions, 177 ; nabothian cysts, 130. We realize that these conditions represent in many 
instances the associate pathology in the same patient, but it emphasizes, however, that these 
patients are being treated b 3 ’' some reparative procedure which conserves the uterus. To this 
we subscribe wholeheartedly. 

Again we commend the authors for their meticulous study of a very interesting group of 
patients, well treated and with emuable results. 

DR. RALPH A. REIS. — We owe Dr. Heaney gratitude for gradually widening the in- 
dications for vaginal hysterectomy, for developing a superb technique, and for the Heaney 
clamp which has made vaginal hysterectomy a simpler operation. But I think that he and 
his group have been overenthusiastic. 

I believe that the vaginal approach and the abdominal approach should be in no way 
competitive. Each method has its own indications and contraindications. If this were not so, 
the essayist would not be able to pre.sont 800 abdominal hysterectomies done during the time 
that 2,800 vaginal hysterectomies were performed. He stresses a proper choice of methods 
and then goes out wholeheartedly for vaginal hj'sterectomy alone. He does not have a choice 
when he has a preconceived notion that vaginal hj'sterectomy is the method of choice and is 
the safest way to do a hysterectomy'. Under Dr. Campbell’s list, the contraindications are, 
endometriosis, chronic pelvic infection, diverticulitis of the colon, and ovarian tumors associ- 
ated with uterine pathology. It is amazing to me that only 12 patients out of some 2,900 
should have some evidence of pelvic inflammatory disease. - That is not true in the service at 
Michael Reese. Perhaps we did not screen the patients so as to avoid doing vaginal hysterec- 
tomy on those having pelvic inflammatory disease. At the present time we find we meet 
with this condition frequently and often inadvertently'. 

I am not enthusiastic for radium, but I would deny that vaginal hysterectomy carries 
a lower mortality than a so-called menopausal dose of radium, although the end results arc 
less satisfactory. 

I agree that previous abdominal surgciy is no contraindication, particularly' when 
34.3 per cent of 494 patients had had some form of previous abdominal surgery. . Breaking 
down these figures, we find that 28.2 were appendectomies, cholecystectomies, nephrectomies, 
and gastric resections. That type of abdominal surgery does not interfere ivith vaginal 
surgery. Only 6 per cent of the patients had had previous pelvic surgery. But previous pelvic 
surgery is not a contraindication for vaginal hysterectomy except in a few specific instances. 

Vaginal hysterectomy is not an emergency' operation, but I do contend that it is often 
an urgent operation. From Dr. Campbell’s figures, more than half of the patients were 
operated upon for vaginal bleeding. Vaginal bleeding to my mind constitutes an urgent need 
for surgery. To permit bleeding for weeks and months while removing foci of infection in the 
way of teeth, tonsils, and sinuses is not helpful. It is an error in clinical judgment as arc 
the other recommendations in preoperative care. I do not know how to restore the norma 
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Discussion 

DK. HABOLD 0. JONES, — This very large series of operations so reduces the mathe- 
matical percentage of error tliat a true picture of results is obtained. We are all grateful to 
Dr, Heaney and his associates for the stimulation we have received from frequent reports 
of the results obtained in this type of operation. 

We disagree with the essayist in his differentiation of "ability to decide the type of 
operation” from "tlie technical skill and manual dexterity of the surgeon.” We believe 
these factors go hand in hand and improve as experience expands. Beduction in mortality and 
morbidity reflects increased experience. Careful supervision and training are responsible for 
the excellent showing of the resident .«taff. 

Our experience has been that it is best to begin to teach others the technique of vaginal 
hysterectomy in patients with some relaxation and proceeding to other combinations of associ- 
ate pathologj' as experience broadens. We must never forget that, for the average, this is a 
fairly difficult technical operation and must not be made to appear too simple. We must not 
forget that this society, in its discussions and clinics, sets a standard of accepted thought and 
technical procedures. This carries additional responsibilities. 

As Campbell has said, if the uterus should be removed the vaginal route is preferable, 
if possible. With this wo agree. All favorable factors are certainly true, and e.specially 
phlebitis and embolism. In a smaller series of our own we have not had an instance of 
phlebitis or pulmonary embolism. I am not so sure, however, of the exact reasons for this 
favorable phase. 

All the indications offered for this type of operation are sound. We wish to join 
with the author in condemnation of the use of radium in benign uterine diseases as a substitute 
for hj'sterectomy. We have one additional observation which ajrplies to results obtained by 
various plastic procedures without hysterectom 3 ^ In reviewing our own cases we have been 
impressed by the superior results obtained in similar conditions treated by vaginal 
hysterectomy. 

The preoperative treatment outlined is especially thorough, and we are glad the author 
called attention. to reduction of blood protein in many of these patients, quite certainly an 
important factor in recovery after operation. We are all well aware of the fact that now 
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The question I would like to ask the essayist is, do you consider vaginal liystercctomy 
the treatment for what I call hemiation or what you see fit to call prolapse of the uterus? 
If it is prolapse of the uterus, what do you do with the rest of it, because that is not all of 
the pathology. If there is herniation of the uterus, there is herniation of a lot of other 
structures. Wliat do you do with those hernias? I do not consider that vaginal liystercctomy 
is the treatment for herniation. It may go with the herniation and other things for which 
the uterus should be taken out. You do vaginal hysterectomy for pathology that is in the 
uterus. You cannot do vaginal hysterectomy for pathology that is left in. That is not the 
treatment for herniation. 

DB. CHAB'LES E. GALLOIVAY. — I have some questions that we might ask about this 
series of 2,700 vaginal hysterectomies. There has been no mention made of the discovery of 
any early cervical carcinomas. I realize that this series is on benign cases, but it seems to me 
we remove a uterus now and then in which we discover an early carcinoma. Were such di.s- 
coveries made? 

Also, we find that anemia is a common condition following vaginal hysterectomy, more 
so than following abdominal hysterectomy. Postoperative anemias are sometimes quite severe. 
We think this operation requires a man to move quite rapidly because of the fact that back 
bleeding occurs from undamped vessels in the opposite side of the uterus as it is being re-' 
moved. 

Moreover, the time required to remove the uterus through the vagina is a factor to con- 
sider. In our hands the ordinary vaginal hj’Sterectomy requires seventy’-two minutes, and, 
where we do a repair also, it takes about eighty-five minutes. These figures are much larger 
than tho.se for abdominal hysterectomy. 

Our ratio of abdominal to vaginal hysterectomy is 2.6 to 1. Over the last five yeans 
we had 298 vaginal, 521 total abdominal, and 255 subtotal abdominal hysterectomies. I would 
also like to know if any cases out of this 2,700 had a prolapse of the vagina later on. 

DB. CAMPBELL (Closing). — We, as you know, have been accused at Presbyterian Hos- 
pital of doing too many' vaginal hysterectomies, but we still feel that it is the method of 
choice whenever it is feasible, as I think the paper indicated. The original idea in trying 
to present this paper was that many men, as I understand from the older members of the 
Society', have remarked so frequently that it was perfectly fine for Dr. Heaney to do vaginal 
liysterectomies because he is a wonderful technician and very skilled with his hands, but that 
the rest of us could not do it as well. We feel that possibly one of the reasons we arc able to 
present the results we did is, as one of the discussers said, we have been trained by the master. 
This is probably true, but we are still trying to train otlier men who will also bo teachers and 
will teach this method which we believe our figures show is the safer procedure in the majority 
of cases. 

Dr. Jones said they’ like to start their residents off with vaginal hysterectomies associated 
with some relaxation. This is certainly' a debatable point. We still feel tliat most hy'sterec- 
tomies are easier when there is no appreciable relaxation; the more or less difficult part is 
that the lateral walls of the vagina fall together and obliterate the field. We agree with 
Dr. .Tones in his statement that we do not advocate this as a cure-all or procedure to be done 
by the man who does not have training in vaginal surgery. 

I- am unable to an-swer Dr.. Reis as to why we did not find more pelvic inflammatory 
disease. All I know is what the record showed. 

Dr. Barrett suggested that perhaps we are advocating vaginal hysterectomy as a cure- 
all. I can assure him we do other things at Pre.sbytorian Hospital be.sides vaginal hysterec- 
tomy. I am sorry about the use of the word prolapse. 

Dr. Gallowav asked about carcinoma of the cervix and of the body. We do those 
cases, but, as you mentioned your.=elf, the paper was written on vaginal hysterectomy for 
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vaginal flora. I have a gi-eat number of patients in wlioni I cannot get rid of Trichomonas. 
I have yet to learn how to restore vitamin balance. I do think that his one statement con- 
cerning preoperativo preparation which is most important is that we use liberal and repeated 
blood transfusions. 

Finally, I believe we should not compare mortalities by the abdominal and the vaginal 
method. He states that the mortality by the abdominal approach is six times more than it 
is by the vaginal approach. I deny the fundamental principle that all hysterectomies should 
be done vaginally, which even Dr. Campbell admits is wrong because he states that 800 out of 
3,600 were done abdominally. If only the simpler ones were done vaginallj' and tlie so-called 
difficult ones were done abdominally, then certainly the comparison is erroneous. Finally, if 
our group at Michael Keese showed seven times as much mortality following abdominal 
hysterectomy as follows vaginal hysterectomy, I would suggest that we stop doing vaginal 
hysterectomy and do only abdominal hysterectomies to learn how to attain a safer and more 
comparable mortality. 

DR. EDWARD ALLEN. — When Dr. Heaney found he could not come from California 
for this meeting, he sent me the following discussion of the paper. Dr. Heaney said : 

“I am very glad that this paper was written, and I take a great deal of personal 
pride in this study. It is conceivable that one man might lie about his results in order to 
bolster liis reputation, but it is hardlj' believable that the whole staff of a reputable hospital 
would do so. 

"The papers that I have presented on vaginal hysterectomy have met with a good deal 
of skepticism; in some instances, I have been accused of falsifjdng the reports or at least 
have failed properly to emphasize the bad results obtained. However, in all the papers, as 
well as tliis one, every detail of importance has been given, and an honest attempt has been 
made to set before the profession all the knowm facts. 

"This paper presents the largest collection of vaginal hysterectomies with the lowest mor- 
tality when the number of cases reported is taken into consideration. It will be noted that I 
personally performed 745 vaginal hysterectomies since the death of the last patient, which 
is the largest number of cases reported without fatality. 

‘ ' I msh, however, to state that from now on, in the hands of careful operators, our record 
read to you toniglit should be easily surpassed in the future. 

"The six deaths reported in tliis paper all occurred, or largely so, at least, before the use 
of chemotherapy and antibiotics. Two of the deaths were due to peritonitis, which might well 
have been prevented by the use of sulfonamides and penicillin. One death was due to a 
pulmonary embolus secondary to a thrombophlebitis, underlying which was an inflammation. 
Two cases were due to intestinal obstruction, of wliich an inflammation miglit well have been 
the cause. One death was due to hemorrhage, the only death which would not have been 
modified by the present-day therapj', so it is quite probable that in the future large series 
of vaginal hysterectomies may be reported witlmut a single fatalitj*. " 

DR. CHANNING W. BARRETT. — 1 have looked upon my work with the idea that 
there are a lot of things to be done for a woman besides vaginal hysterectomy. I started many 
years ago with the idea that vaginal lij-sterectoray had many advantages, but I never got away 
from the idea that it was not applicable to all cases. There are as many cases in wliich the 
indications are for abdominal hysterectomy as for vaginal hysterectomy, and I do not think 
we should let the idea go forth that vaginal hysterectomy is superior in all cases. It is not 
a simple operation, not as simple as the essayist made it appear. Heaney does a wonderfully 
safe vaginal hysterectomy. He does vaginal hysterectomy that I have seen that certainly 
should have been done abdominally. We will not go into the question of what is the indica- 
tion for one and what is the indication for the other, but I would like to call attention to the 
fact that they speak of these vaginal hysterectomies for "prolapse.". These are prolapses, 
they are hernias. There is much talk of prolapse and relaxation where the condition is one 
pelvic floor injury and resulting herniation. MTiat did the condition come from? Stress 
and strain. If the woman has had stress and strain until she has no pelvic floor and no 
musculofascial structure, would the diagnosis of relaxation be correct? It is not relaxation, it 
is a hernia, with the absence of any musculofascial floor. 



ARRHENOBLASTOMA OF THE OVARY, WITH A REPORT OF 

TWO CASES 
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(From the Department of Gynecology of the Johns HopMns University and Eospital) 

T WO patients witli arrhenoblastoma of the ovary have recently been studied 
in the Gynecological Department of the Johns Hopkins Hospital. Because 
of the extreme rarity of the condition and the paucity of 17-ketosteroid deter- 
minations on such cases, they were considered worthy of reporting in some 
detail. 

Case 1. — J.H.H. No. 337531. Mrs. S. P., white, aged 36 years, a private 
patient of Dr. Leo Brady, was first seen in Novemlier, 1944, complaining of 
vaginal spotting eveiy two weeks. When 15 years of age she had noticed a fine 
growth of hair on the upper lip, chin, and cheelcs. At about the same time her 
breasts began to develop, and, although this development continued normally, 
no menses appeared. At the age of 18 years menstruation finally began, but the 
interval was irregular and prolonged, varying from three to six months. The 
flow was scant in amount and lasted only one to two days. After marriage, at 
the age of 23 years, the menstrual interval decreased somewhat and varied from 
one to three months, but the amount and duration of the flow remained un- 
changed. She never became pregnant, although she never practiced contracep- 
tion. 

Two months liefore her first hospital admission slight vaginal bleeding had 
begun to occur about everj’- two weeks. Because of this a dilatation and curet- 
tage was pexTormed on Nov. 6, 1944. On examination under anesthesia it was 
thought that the uterus contained a small myoma. Microscopic examination of 
the eurettings revealed early proliferative endometriiun. 

The spotting continued at intervals of about two weeks until April, 1945, 
when the menses ceased entirely. She was readmitted to the hospital on Aug. 2, 
1945, and at this time physical examination showed a somewhat obese woman, 
5 ft. 2% inches in height and weighing 165 pounds. The obesity was limited to 
the trunk, the arms and legs being relatively small and muscular with excep- 
tionally well-developed gastrocnemius and quadriceps femoris muscles. There 
was hypertrichosis of the cheeks, lips, chin, and chest, distinct masculine dis- 
tribution of the abdominal and pubic hair, and marked hj-pertrichosis of the 
lower back, buttoclxs, and thighs. The breasts were well developed and pendu- 
lous in type. The general physical findings were essentially negative except 
for a blood pressure of 176/96. On abdominal examination, an ill-defined ma,s.s 
could be felt in the left lower quadrant. On pelvic examination the labia 
majora were found to be small and the labia minora almost absent. The clitoris 
was not enlarged and there was no abnoi-mality of Bartholin’s or Skene’s glands. 
The cervix was normal in size, consistency, and appearance, and pointed pos- 
teriorly. The body of the utenis wms small and displaced anteriorly and to- 
ward the left by a mass in the riglit adnexal region. It was apparently the dis- 
placed body of the uterus which had been felt abdominally. The adnexal mass, 
which was "about 9 cm. in diameter and irregular in contour, was freely movable, 
and apparently replaced the right ovary. Tlie left ovary seemed slightly en- 

7 

° At operation on Aug. 3, 1945, the uterus, tubes, and left ovaiy appeared 
normal. The right ovaiy was replaced by a solid tumor 9 cm. in diameter. The 
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benigii disease of tJie uterus. As I recall the figures, Dr. Heaney liad 77 cases of carcinoma 
in liis 1,300 cases. I do not Icnow what the percentage was of the cervix and of the hody. In 
our group there were roughly 40 in which hysterectomy was done in the presence of carcinoma 
of the cervix or hody. That would have brought out much more discussion from the floor had 
it been in the iiapcr. We did not evaluate the difference in the time necessarj' to do a vaginal 
hysterectomy alone or one with additional procedures. In trying to train our residents, as 
stated in the paper, we do not believe that the time element is very important. Much more 
important is meticulous hemostasis. 

I did not have anj' figures for anemia following vaginal hysterectomy. I do not believe 
that has been a complication in our .series of patients. 'Whether or not, again, it is due to 
careful hemostasis, I do not know, but we are very particular in ligating small vessels. 



616 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Fig-. 2. — Gyn. Path. No. 63028. High-power photomicrograph of tumor from patient in Case 
showing extremely well-developed tubules. No interstitial cells are present. 




■piir q Hlgh-POwer photomicrograph from .same tumor as Fig. 2, .showing tubular dc 

velopment but also occa.sional interstitial cells. repre.sented by the .small dark-.stalnlng ecu. 
these arc deeply eosinophilic. 
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surface of the tumor was grossly corrugated and of a purplish brown color. 
Tliere was no evidence of peritoneal metastases or implants, and exploration of 
the liver and retroperitoneal lymph nodes failed to reveal metastatic growth. 
The uterus, including the eeiwix, and both tubes and ovai’ies were removed. The 
patient made an uneventful recoveiy and was discharged on the sixteenth post- 
operative day. When last seen six months after operation, she was well with no 
evidence of recurrence. 

The pathologic examination sliowed a normal uterus and patent tubes. The 
right ovary was completely replaced by a tumor measuring 11 by 8 by 8 cm. 
The tumor was aijparently solid and well encapsulated with a smooth surface. 
It was yellowish gray in color, except for a small nodule on the posterior surface 
which was bluish and hemorrhagic. On section the tissue had a rubbery con- 
sistency and was separated into lobules by white, fibrous appearing trabeculae 
(Fig. 1). The left ovaiy measured 5 by 3 b}’- 2 cm., and was apparently normal. 



Fig. 1. — Specimen removed from patient in Case 1, showing appearance of cut surface of right 

arrhonoblastoma. The uterus has been opened. 


Microscopically, the tumor was composed almost entirely of well-differenti- 
ated tubular elements (Pigs. 2 and 3). It was necessary to search through sev- 
eral low-power fields before discovering any interstitial cell elements, and these 
then were frequently represented by single cells; such cells were easily recog- 
nized by the deeply eosin staining e.^doplasm. Certain areas of the tumor 
might have been mistaken for a microfollicular granulosa-cell tumor. 

In reviewing this ease, it seems to be an arrhenoblastoma associated with 
relatively few masculinizing tendencies. The patient's sjTnptoms of sexual mal- 
development, such as hirsutism, irregular menses, and sterility, date from 
pubertj’", and possibly indicate a congenital abnoi’mality of the sex ridge with 
much later tumor formation. The s,^^nptoms which we believe were associated 
■with the development of the tumor began just one year before her operation 
and consisted of an interruption of any menstrual rhythmieity, constant spotty 
bleeding, and finally, complete amenorrhea. A review of the literature shows 
that it is not uncommon for a patient with arrhenoblastoma to have a period of 
functional bleeding before developing amenorrhea; this was indeed the ease in 
both of our patients. On physical examination the patient showed no enlarge- 
ment of the clitoris which was present in our other case and is a veiy constant 
finding in those eases repoi’ted in the literature. It would seem that the paucity 
of masculinizing sjunptoms associated "with the tumor growth is directly related 
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On physical examination the patient presented the appearance of a healthy 
young woman with normal feminine bod 3 ’- configuration. There was a moderate 
amount of coarse hair on the arms, legs, and especially the face, and a small 
amount of pubic hair extended up to the umbilicus. The breasts were normally 
developed and revealed no abnormal masses and no secretion. Examination of 
the heart, lungs, and abdomen revealed normal findings. Scalp hair 'did not 
recede and there was no bald spot. No acne was noticed. 

Pelvic examination showed normal external genitals, except for the clitoris 
which was definite^ enlarged, being about 2 cm. long by 1.5 cm. in diameter. 
The outlet was marital. There was no bleeding or abnormal discharge. There 
was no enlargement of Bartholin’s or Skene’s glands. The cervix felt normal 
and appeared normal on speculum examination. The uterus was normal in size 
and in excellent anteposition. The right ovary was about two and a half times 
normal size, quite firm, and freely movable. The left ovary seemed a little 
smaller than average. Rectal examination was merely eonfirmatorj’- of the 
vaginal palpation. 



Fig. 0. — Cut surface of tumor from patient in Case 2. 


The presumptive diagnosis was arrhenobla.stoma of the right ovaiy, and the 
patient was admitted to the hospital on Dee. 26, 1944, wliere the following studies 
were carried out: 

The hemoglobin was 14.5 Gm., and the "Wassermann reaction was negative. 
The basal metabolic rate was plus 15 per cent, with a blood cholesterol of 227 
mg. per cent. The serum clilox’ides wei’c 142 meq. ,* blood chloi’ides, 99 meq.; 
carbon dioxide comliining power, 30 meq.; and the blood sugar 78 mg. per 100 c.c. 
The results of a glucose tolerance test ai’e shown in Table I. A urinary pregnanc- 
diol determination on a 48-hour specimen .showed no pregnanediol to be present. 
Seventeen-ketosteroid examinations on two 24-hour urine specimens preop- 
eratively showed 56 and 36 mg. pei’ 24 houis. 

Operation was performed on Jan. 2, 1945. Through a lower midline in- 
cision the pelvis was explored. The uterus and tubes were normal. The left 
ovary was slightly smaller than average and adherent posteriorly to the broad 
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to tlie scarcity of the iuterstitial cell elements of the tumor as seen on micro- 
scopic examination. This fact has been found to be generally true among the 
Pick type of tumors. 

Case 2. — J. H. H. No. 340274. Mrs. G. B., White, aged 26 years, first con- 
sulted us on Dec. IS, 1944, complaining of menstrual irregularity of three years ’ 
duration. In tlie past her general health had been good, DTplioid fever at the 
age of 9 years had ])een her only serious illness, and she had experienced no ac- 
cidents or surgical operations. The menses had begun at 12 years of age, and 
until the onset of the present trouble had always been regular and painless, with 
an interval of about twenty-eight days, duration of four days, and average 
amount of flow. She had had occasional slight leucorrhea, but had never experi- 
enced urinaiy or digestive symptoms. She had been married two and a half 
years, but had not become pregnant. 



Pig, 4, — Specimen removeil from patient in Case 2. Ripht ovarian tumor and tube. 

In the patient’s opinion, the onset of the condition for whicii she consulted 
us was attributed to the giving of two transfusions at an interval of only about 
a week three years previously. Soon after this the menstrual interval decreased 
to two weeks, and the duration of the floAV at fir.st. increased to six days and then 
gradually to as long as thirteen days. She tlien began “to take shots” and 
missed first one period and then, after one normal flow, experienced amenoiaiiea 
for ten months. Following this she menstruated regularly and normally foi- 
three months, following AA'hieh amenorrhea reeuri-ed and pei-sisted for five 
months until she consulted us. At the onset of the fnenorrhagia three yeaj-s pre- 
viously the basal metabolic rate had been detennined and she had been given 
thyroid extract, but she had no accurate luiowledge as to the result of the 
metabolism test or the dosage of thyroid. 

In talking with the patient, it Avas observable that the voice Avas .slightly 
hu-sky and that there Avas a little nmre than normal feminine facial hirsuti.sm. 
The thought occuri-ed to us that the “.shots” might have been androgenic ther- 
apy, but upon careful questioning it Ava.s found lliat she had observed the voice 
change and increase in hair and aa'us quite certain that they had antedated the 
“shots.” 
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Table I 


TIME 

1 BLOOD SUGAR 

URINE SUGAR 

% hr. 

150 mg. 

0 

1 hr. 

75 mg. 

0 

2 hr. 

55 mg. 

0 

3 hr. 

73 mg. 

0 


salpingo-oophorectomy was done, after which the right round ligament was 
plicated over the area of cornual excision, and the appendix was removed. 

The specimen consisted of a tube 8 cm, long wliich had a patent lumen and 
appeared to be normal. The ovary measured 3 by 3 by 4.5 cm., and was almost 
completely replaced by tumor. Grossly, the tumor appeared to be cystic, as it 
was bluish, glistening, and translucent (Fig. 4). On section, however, it was 
found to be a solid, well-encapsulated tumor of .soft consistency with a mottled 
.surface of yellow and reddish areas (Fig. 5). Microscopically, the tumor was 
composed almost entirelj’- of interstitial cell elements ; large masses of cells with 
eosin-staining cytoplasm and small hyperchromatic nuclei (Figs. 6 and 7). 
These cell masses were interspersed with ai’eas of small spindle cells which, in 
certain areas of the tumor, could be seen to differentiate into tubular-like struc- 
tures. Because of the relatively poor development of the tubular elements in the 
tumor, it has been classified as an arrhenobla.stoma of the intermediate cell type. 

The patient made an uneventful recovery. Urinaiy pi-egnanediol and 17- 
ketosteroid determinations were repeated twelve days postoperatively. The 
pregnanediol value remained 0 mg. per 24 hours, wliile the 17-ketosteroid level 
had fallen to 11 mg. per 24 hours. 

She returned for her first follow-up visit on klarch 6, 1945. At this time 
she seemed to be in excellent health, and repoi’ted that .she had had a period be- 
ginning January 28 which lasted four days, and was in every way normal except 
for cramps which she had not usually experienced. A second normal period 
had begun on February 21. There had been no regression in the hirsutism or 
change in the voice, but the clitoris, though still larger than normal, was defi- 
nitely smaller than before operation. 

The patient was last seen on Oct. 31, 1945. There was still no impi’ovement 
in the hirsutism or voice, but the clitoris was only about 1 cm. in length and 7 
or 8 cm. in diameter. Since her previous visit she had continued to menstruate 
fairly regularly, with an interval of 22 to 27 days and duration of four to five 
days. Since the period in January there had been no further pain. 


Comment 

The two cases of arrhenoblastoma of the ovary here reported presented 
quite different pathologic appearances and clinical histories. Case 1 had very 
little evidence of masculinization, except for considerable hir.suti.sm and rather 
marked muscular development, symptoms Avhich had persisted over a period of 
sixteen years. Complete amenorrhea had been present for a period of eight 
months, and this seemed to be the only symptom, associated with the tumor 
which she was known to have had for at least a year. The microscopic picture 
of this tumor fitted well with the clinical findings as it was predominantly tubu- 
lar, closely resembling the tubular adenoma type of Pick. 

The second ease had a rather acute on.set of .symptoms which had progrc.ssed 
over a three-year period. Masculinization was definite, including hir.sulisin, 
hnarsoness and enlargement of the clitoris. Amenorrhea was also present. The 
uriumw output of 17-keto.steroids was 56 and 36 mg. per 24 hours on two dif- 
ferent^avs m-coperatively. Twelve days ])0.stoperalively the level had fallen to 
11 nm per 24 hours, which is within the normal range. The microscopic ap- 
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ligament by filmy adhesions which were easil}’’ freed. Otherwise this ovary ap- 
peared normal. The right ovary was converted into a small spherical tumor 
about 5 cm. in diameter, which was also adherent to the posterior surface of 
the broad ligament by filmj’- adliesions. When these adhesions were released and 
the tumor brought forward, it superficially appeared to be cystic, but this ap- 
pearance was found to be due to several small cji-sts near the surface. A right 



Fig. 6. Gyn. Path. No. 61222. High-power photomicrograph of tumor from patient in Case 2 

sliowing masses of interstitial cells. 
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Fig. 7 Hiah-oower photomicrograph of same tumor as Fig. 6, showing rare tubules among the 

intenstitial cell masses. 
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pearance of this tumor was quite different from that of the first case, as it con- 
sisted almost entirely of intei’stitial cell elements ■with very occasional tubule 
formation. The predominance of interstitial cells in the tumor correlates well 
with the clinical findings of virulism and elevated 17-ketosteroids. This patient 
had a simple salpingo-oophorectomy and when last seen ten months postoper- 
atively, she was menstruating regularly and the enlargement of the clitoris had 
regressed. However, there had been no improvement in the hirsutism or voice 
pitch, and she had not become pregnant. 

These two eases again serve to emphasize the great vaiiability in the de- 
velopment of symptoms as well as the microscopic picture in cases of arrheno- 
blastoma of the ovarj’’. The amount and development of the interstitial cell 
tissue found in the tumor correlate well with the degree and rapidity of de- 
velopment of the maseulinization of the patient. 

As the arrhenoblastoma is a biologically active tumor, it would seem that 
certain hormone determinations might be of academic interest. Seventeen- 
ketosteroid determinations with fractionation of tiie alpha and beta substances 
would be especially helpful elinieallj'- in differentiating -viimlization due to 
adrenal hyperplasia or tumor and that due to an arrhenoblastoma. There are no 
such assa^^s reported in tlie literature. One case has been reported in which a 
bio-assay for androgenic substances was performed.^ This patient was excret- 
ing 51 capon units of androgenic substances per 24 hours preoperativel.v. Post- 
operatively, the excretion fell to between 5 and 15 capon units per 24 hours. 
Although 51 capon units seem high for a normal female, the authors consider 
it to be within normal limits as the male excretion readies 77 capon units per 24 
hours. Seventeen-ketosteroid determinations have been reported as normal on 
one ease of an arrhenoblastoma of the Pick type.^ The same authors state that 
they also found a iionnal 17-ketosteroid excretion in another case of arrheno- 
blastoma, but the pathologic type is not mentioned. In our one ease on which 
such determinations were made, the 17-ketosteroid excretion was definite^ ele- 
vated preoperatively. 

The question of the malignancy of the arrhenoblastoma is difficult, as tliere 
have been only about 65 cases reported to date,®"*® and the follow-up studies on 
these are not too satisfactory. However, as far as can be judged from the 
literature, the majority of cases are benign. In view of this, a simple oophorec- 
tomy seems advisable, especially as a great many of the tumors appear in young 
women in whom it is desirable to preserve the childbearing function. 

It is an interesting pathologic observation that the arrhenoblastoma, like 
the dysgerminoma, shoivs a predilection for the right ovary. This is in keep- 
ing Avitli the theory of its origin from the embryonic cell rests, as the right 
ovary develops more slowly and less completely both embiyologically and 
phylogenetically, the right ovary in birds being almost entirely absent.’^ 

Summary 

Two cases of arrhenoblastoma of the ovary have been reported. Both oc- 
curred in relatively young women and in the right ovary. One was associated 
with rather marked "virulism, and microscopically was of the intermediate cell 
tjq)e. The other tumor, which was associated with only slight maseulinization. 
was microscopically highly differentiated and resembled a tubular adcnonia of 
Pick. Tile 17-ketosteroid^ excretion was studied in one case and proved to be 
elevated preoperatively, falling to normal within twelve da.ys postoperatively. 
No pregnanediol was 'present in the urine in this ease. A simple salpingo- 
oophorectomy was performed in one case, and the patient is well one year post- 
opcratively with some regression of maseulinization and regular menses. The 
other patient had a bilateral salpingo-oophorectomy and hysterectomy, and is 
well six months postoperatively. 


624 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Table I 


AGE 

1 DISTRIBUTION 

1 

21-25 

1 


26-30 

3 


31-35 

23 


36-40 

110 

A. 14 operators performed the 500 

41-45 

127 

operations 

46-50 

135 

B. 74.4 per cent of the cases are in 

51-55 

46 

the age group 36 to 50 years 

56-60 

25 

C. There -were 12 nulliparas and 1 

61-65 

18 

virgin 

66-70 

9 


71-75 

2 


76-80 

1 


500 


Table II. 

Prewous Operations 


1. Previous plastics 
II. Previous laparotomies 

A. Appendectomies 

B. Cholecystectomies 

C. Cliolecystectomy and appendectomy 

D. Pelvic operations 

Ectopic pregnancy 
Ovarian cyst 
Uterine suspension 
Salpingectomy 


5 

4 

1 

1 


14 

65 

28 

14 

12 

11 


Table III. Grouping or Cases 


Fibroids 

227 

A. 17 of the cases were post- 

Bleeding 

252 

menopausal 

Prolapse 

162 

B. 6 of the fundal carcinomas 

Hj'pertrophy or laceration of cervix 

92 

ivere diagnosed preopera- 

Cystorectocele 

226 

atively 

Carcinoma 

7 

C. Both sarcomas vere recog- 

Sarcoma 

2 

nized as malignancies pre- 

Sterilization 

3 

operatively 


Based on the preoperative clinical findings and the report of the pathol- 
ogist, the cases conld be grouped under the following headings : 

1. Fibroids 

2. Bleeding 

3. Prolapse 

4. Cystocele and/or rectoccle 

5. Hypertrophy and laceration of the cervix 

6. Carcinoma * 

7. Sarcoma 

8. Sterilization 

Invariably there was a combination of two or more of these conditions 
which invited the decision to perform the vaginal operation. In 18 instances 
fibroids were the only clinical and pathologic findings. Fibroids and anoma- 
lous bleeding ivere the indications in 46 cases. Hypertropliy and laceration of 
the cervix, or cervicitis, alone were never a sole indication for the operation. 
The combination of prolapse and cystorectocele was the only indication in 3J 
eases. There were seven carcinomas of the fundus and ttvo sarcomas of the 
fundus. Four of the carcinomas of the fundus had had previous radium treat- 
ment In all these eases the patients were elderly or obese, and for that reason 
the va»-inal procedure Avas selected; and, as noted above, hysterectomy was 






A STUDY OF 500 VAGINAL HYSTERECTOMIES 

Henry C. Falk, M.D., F.A.O.S., and Irving A. Bunkin, M.D., New York, N. Y. 

(From the Gynecological Service of Beth Israel Hospital) 

|3 EPORTS emanating' from various gjmecologic clinics have proved that 
-I ' vaginal hystei*eetomy is an operation with a very low morbidity and 
mortality. In many large series I'anging from 600 to 2,000 cases, the percent- 
age of mortalities has varied from 0.0 per cent to 3.2 per cent; but the ma- 
jority have been a fraction of 1 per cent. The other striking features in the 
reports of this operation are the rarity of shock or hemorrhage, the absence 
of trauma to the pelvic viscera, the minimum danger of infection, the appli- 
cability of the operation to the obese and the aged, the relatively smooth post- 
operative course, and tlie absence of hernia. The incidence of thromboplilebitis 
and pulmonary embolus is very low, and pulmonary complications are also 
much less common. 

The patient over 40 years of age who presents herself with a history of 
anomalous bleeding and who, in addition, is found to have disease of the 
cervix, fibroids, polyps, cj’^stocele, and/or reetocele is an ideal subject for vag- 
inal hysterectomy. Usuallj^, those with cystorectocele have varying degrees 
of descensus of the uterus. The gynecologist is tlius enabled at one sitting to 
remove a diseased cervix and fundus, and at the same time perform a repair 
of the anterior and posterior vaginal walls. Likewise, some method of urethral 
plication may be included in instances of associated urinary incontinence. 

This paper is devoted to the study of 500 consecutive vaginal hysterec- 
tomies, with and without anterior and posterior vaginal wall repairs, per- 
formed on the gynecologic service at Beth Israel Hospital over a five-year 
period, from January, 1940, through 1944. A group of 14 operators took part 
in this work, all following a standardized fixation-ligature technique. A num- 
ber of these eases were performed by three resident gjmecologists who suc- 
ceeded one another. The 500 cases include operations performed on private 
and clinic patients. It is of interest that over the same period of time an 
almost equal number of abdominal hysterectomies, supracervical and total, 
were performed. 

Results 

The patients 'vmried in age from 24 to 78 years; 74.4 per cent wci’e in the 
age group 36 to 50 years; 88.6 per cent of the cases were performed by a group 
of eight of the 14 operators. There ivere 12 nulliparas in the entire group ; and 
one of these women was a virgin (Table I). 

Sixty-five, or 11 per cent of the cases had had previous laparotomies; and 
of this group 'll were in the pelvic surgery group, including tubal gestations, 
oophorectomies, one salpingectomy, and one iiterine suspension. There were 
14 instances in Avhich a previous vaginal plastic procedure had been perfoimed. 
The details of the previous vaginal procedures were usually not known, for in 
practically all the cases they had been performed at anothe]- hospital (Table II). 
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and both had anterior Avail repair in eouimon. G’he morbidity in the entire 
group was 24.5 per cent. Oophorectomy did not have any influence on post- 
operative morbidity. There Avere 8 pehde infections in the entire series. Tliree 
of these Avere pelvic abscesses. Fhm Avere bilateral parametridities (three of 
these Avere associated Avith cervicitis). It is of intere.st to note that there is 
a definite rise in tlie percentage of morbidity as soon as the anterior Avail is 
operated upon (Table VI). 

One of the disturbing postoperative complications folloAAung vaginal sur- 
gery is urinary retention. This may be due in part to compression of the 
urethra and vesical neck from sutures and postoperative edema, interference 
AAdth the contraction mechanism because of trauma to the bladder musculature 
and/or nerve injury, altered position of the bladder, anesthesia, the recumbent 
position, and probably some ps^mhogenie factors. One or all of these may be 
contributory to the cause of the retention A\diich, in turn, greatly increases the 
liability to cystitis, and thus the incidence of postoperative morbidity. 


Table VT 




TEMPERATURE j 

MORBIDITY 

PELVIC 

POSTOP- 

ERATIVE 

AVITH 

OPERATION 

NUM- 

BER 

NUM- 

BER 

PER 

CENT 

INFEC- 

TION 

OOPHO- 

RECTOMY 

Vaginal liystereetoniy 

144 

28 

19.4 

2 

16 

Vaginal liysterectomj’’ and posterior 
colporrhaphy 

103 

16 

15.5 

1 

12 

Vaginal hysterectomy and anterior 
and posterior colporrhaphy 

242 

60 


3 

17 

Vaginal hysterectomy and anterior 
colporrhaphy 

11 

2 

24.5 

2 

2 


The problem of bladder difficulties Avas investigated first by simply ascer- 
taining hoAV long it took the patient to begin voiding spontaneously. In the 
simple vaginal hysterectomy group it Avas 1.3 days on the average; 1.8 days 
in the vaginal hysterectomy and posterior coliAorrhaphy grou]?; 4.8 days in the 
Arnginal hysterectomy, anterior and posterior colporrhaphy group ; and 8 days 
in the Amginal hysterectomy and anterior colporrhaphy group (Table VII)- 
IiiAmriably, once the patient had begun to void, she Abided in gradually larger 
and larger amounts. These patients Avere catheterized once daily — postmic- 
tural — for residual urine. It Avas a stilet rule not to discharge a patient until 
the residual urine Avas less than 30 c.c. There Avas, of course, Avide variation 
in all these eases, in the number of days it took before the patients began to 
A^oid spontaneously. 

Table VII 


OPERATION 

NU.MBER 

PUS IN URINE 

NUMBER 1 PER CENT 

difficulty 
IN VOIDING 

Vaginal hysterectomy 

144 

10 

6.9 

1.3 days 

Vaginal hysterectomy and posterior 
colporrliaphy 

103 

15 

14.0 

1.8 days 

Vaginal hysterectomy, anterior and 
posterior colporrhaphy 

242 

42 

18.9 

4.8 days 

Vaginal hysterectomy and anterior 
colporrhaphy 

11 

6 

8.0 days 


It Avas difficult to find strict criteria for makijig the diagnosis of cystitis. 
Tlie picture Avas not constant. Urgency, frequency, and dysuria Avere too 
A-ariable The findings of pus cells in the urine (15 to 20 cells per high poAver 
field Avith or Avithout clumps) Avas therefore taken as evidence of cystitis. 
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performed as a sterilizing procedure in tliree cases. Tliese patients were mnltip- 
aras who, because of their medical coniplications, were not good operative 
risks for laparotomy. 

There were 68 patients who had associated medical complications. Essen- 
tial hypertension was most common and occurred in 52 cases. There were ten 
cases of diabetes, one of ulcerative colitis, one rheumatic heart disease, one 
diaphragmatic hernia, one of coronary artery disease, one peptic ulcer, and 
one of bilateral polycystic kidney disease (Table IV). 


Table W. Associated Diseases in These Patients 


Essential hypertension 


52 

Diabetes 


10 

Ulcerative colitis 


1 

Eheumatic heart disease 


1 

Diaphragmatic hernia 


1 

Coronary artery disease 


1 

Peptic ulcer 


1 

Polyc 3 ''stic kidney disease 

- 

1 


There were four types of vaginal operations performed in this series : 


(a) Vaginal hysterectomy alone 144 

(b) Vaginal hysterectomy and anterior colporrhaphy 11 

(c) Vaginal hysterectomy and posterior colporrhaphy 103 

(d) Vaginal hysterectomy and anterior and posterior colporrhaphy 242 


When making studies of postoperative morbidity, surgeons have for many 
years been using the obstetric standard of morbidity, i.e., a rise in temperature 
to 100.4° P. on any two days after the day of operation. Obviously, be- 
cause the work of the surgeon is so varied, it seemed unfair to accept this 
obstetric standard. In the present series only, those cases were considered 
morbid where there was a rise in temperature to 100.4° P. after the fourtli 
postoperative day. Using this standard of morbidity, it was found that 106, 
or 21.2 per cent, of the 500 cases were morbid. 

Many of these patients were given sulfonamides as prophylaxis against 
urinary tract infections. Of 193 cases receiving sulfonamides, 46, or 23 per 
cent, were morbid. Three hundred and seven did not receive sulfonamides and, 
of these, 56, or 18 per cent, were morbid. One hundred and sixteen of the 
cases were reported by the pathologist to have had gross and microscopic 
cervicitis. In this group, 25, or 21 per cent, were morbid. Of the 384 eases 
without cervicitis, 77, or 20 per cent, also showed morbidity (Table V). One 
notes that there was very little influence uiion the morbidity rate, despite the 
use of sulfonamides or the presence of cervicitis. 


Table V. Morbidity 



NUJIBER 

NUMBER 

MORBID 

! PERCENT 

All cases inclusive 

500 

106 

21.2 

Gases which received sulfonamides prophylactically 

193 

46 

23.0 

Cases not receiving sulfonamides 

307 

56 

18.0 

Cases with pathological report of Cervicitis 

116 

25 

21.0 

Cases without cervicitis 

384 

77 

20.0 


In the group where vaginal hysterectomy alone was done (144 cases), the 
morbidity was 19.4 per cent; vaginal hysterectomy and posterior colporrhaphy 
(103 cases), 15.5 per cent. Vaginal hy.sterectomy with anterior and posterior 
Avail repair and vaginal hysterectomy Avith only anterior Avail repair Avere com- 
bined as one group (253 cases). The latter group consisted of only 11 eases 





628 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


favorably witli the group of uteri not surgically diminished in size before 
removal. Of the 58 uteri which were the size of a three-month gestation or 
over, 8, or 15.1 per cent, were followed by morbidity. 


Table IX 
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Of the 500 eases, 73, or 14.6 per cent, developed pus in tlie urine — 34 of 
these had received sulfonamides prophylaeticall.v. 

In the group of 144 vaginal hysterectomies, 10 cases, or 6.9 per cent, de- 
veloped cystitis — 15 of the 103 eases of vaginal hysterectomy and posterior 
colporrliaphj^, or 14.5 per cent, also showed pus in the urine. The large group 
of vaginal hysterectomy with anterior and posterior wall repair (242 cases) 
and the small group of vaginal hysterectomj'' and anterior wall repair (11 
eases), were analyzed as one group. Here, 48 cases, or 18.9 per cent, developed 
cystitis. The evidence thus seems to point to the fact that when operation 
upon the anterior vaginal wall is performed, the incidence of cystitis increases 
(Table VII). 

Simple catheterization was used in 429 of the cases. The remaining cases 
received either a retention catheter or tidal drainage. One hundred and ninety- 
three of the entire group of 500 had received sulfonamides prophylactically. 
Thei’e are as yet too few cases to analyze each of tliese groups and to evaluate 
the merits of each of the forms of postoperative bladder care. At the moment, 
however, it is an impression that careful, repeated catheterization, with admin- 
istration of sulfonamides prophylactically. is the procedure of choice. 

The presence of large fibroids in itself is not a contraindication to the 
procedure of vaginal hysterectomy. In the present series, some uteri were 
removed which were almost the size of a five months’ gestation. Eelaxation 
of the anterior and posterior vaginal walls, descent of the cervix, and mobility 
of the uterus are aids in making for the ease of vaginal extirpation of the 
uterus. To facilitate deliveiy of the uterus into the vagina, several methods 
can be used, namely: morcellation, amputation of the cervix, bisecting the 
fundus, and coring out the fundus of the uterus, as described by Lash. Cau- 
tion is advocated in those instances where intraligamentous, subvesiele, and 
cervical fibroids are present, because these cases are associated with variations 
from the normal anatomic relationships of the ureters and bladder, and in- 
juries to these organs may occur. These complications may thus contraindi- 
cate vaginal hysterectomy. 

Only 85 of the entire 500 uteri removed were of normal size. Two hun- 
dred and eighty-four of tliem were the size of a six- to eight- week gestation, 
73 the size of a ten- to eleven-week gestation, 34 the size of a three-month 
gestation, and 24 over the size of a three-month gestation. Thus, 58, or 11.6 
per cent, were the size of a three-month gestation or over (Table VIII). 

Table VIII 


Size of Uterus 


NORJIAL 

6 TO 8 WEEKS 

10 TO 11 WEEKS 

3 MONTHS 

OVER 3 MONTHS 

85 

284 

73 

34 

24 

11.6% 


SIetiiod of Treatjiext to Facilitate Delivery of Uterus 


MORCELLATION 

47 


AStPUTATION OF CERVIX 

65 


CORINO OUT OF UTERUS 
12 


BISECTION OF FUNDUS 

47 


Eighty-seven of the 500 uteri had some form of treatment in order to 
reduce their size. Forty-nine were .subjected to only one of the above pro- 
cedures. Thirty-eight were treated by a combination of them.^ Morcellation 
was carried out 47 times, amputation of the cervix 65 types, bisection of the 
fundus 47 times, coi'ing the fundus 12 times (Table IX) . Twenty-three of 
the 87, or 26.4 per cent, ivere followed by temperature morbidity, the average 
morbidity lasting four days. Hence the morbidity in this group compares 
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the size of the uterus. Uteri up to the size of a three-month gestation have 
been removed with relative facility. Uteri the size of a four- to five-month 
gestation have been removed. 

7. Cystitis is the commonest cause of morbidity postoperatively in vaginal 
hysterectomy. Diflfieulty in voiding disappears in the majority of cases within 
several days. 

8. The development of ovarian cysts after vaginal hysterectomy is an un- 
common complication. 

9. The fixation-ligature technique is safe, and readily taught and learned. 
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course of the vaginal hysterectomy. There were no urethral injuries, injuries 
to the rectum, or vesicovaginal fistulae. Ti^uce there was postoperative bleed- 
ing from the vaginal cuff, and twice from the perineum. Two of the eases 
have returned udth symptomatic ovarian cysts whie]i were removed. One was 
a simple serous cyst and the other a chocolate cyst. It is noteworthy at this 
point to mention the infrequency of development of ovarian cysts after vaginal 
hysterectomy (Table XI). 


Table XI. Complications 


Deatlis 


1 

(Morbid course. Discharged 15th da}'. 

Eeturned 2 vreeks later 


with pelvic abscess, pelvic peritonitis, and a perinephric abscess. 


Colpotomy) 



Injury to bladder 


2 

(Occurred early in the scries. Promptly recognized and repaired. 
No vesicovaginal fistula) 


Vaginal abscess 


1 

Bleeding postoperatively 


4 

(a) Vaginal cuff 

2 


(b) Perineum 

2 


Ovarian cyst 


2 

(Developed after vaginal hysterectomy, 
subsequent operation) 

Tliese were confirmed at 


(a) Serous cyst 

1 


(b) Chocolate cyst 

1 


Pyelonephritis 


3 

Pulmonary infections 


3 

(a) Tracheobronchitis 

1 


(b) Virus pneumonia 

1 


(c) Bronchopneumonia 

1 


Transient pulmonary edema 


1 

Transient auricular flutter 


1 


No originality is claimed in the gross aspects of the technique of vaginal 
hysterectomy as performed at Beth Israel Hospital. However, the technique 
is a rational, methodical, and safe one; and it is easily taught. It has a defi- 
nite place in the gynecologist’s aimamentarium and, once the technique is 
mastered, and as skill and experience increases, the surgeon will find himself 
using it more frequentl 5 ^ 

Conclusions 

1. Vaginal hysterectomy is an operation associated with a minimum of 
shock and hemorrhage, low morbidity, and low mortality. 

2. Where hysterectomy is indicated, the vaginal approach is the procedure 
of choice in the obese and the aged. 

3. Nulliparity is no contraindication to vaginal hysterectomy. 

4. Where there are pathologic changes in the uterus and there is asso- 
ciated eystocele and/or rectoeele, vaginal extirpation of the utei’us along with 
plastic repair of the vagina is wisest. 

5. Cervicitis, sulfonamides, oophorectomy, and age ha\ e relatively little 
effect on morbidity. 

6. Moreellation, amputation of the cervi.x, bisection of the fundus, and 
coring out of the fundus of the utei’us have been the pioceduies foi reducing 
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Table I. The Incidence of the Etiologic Eactors in 257 Couples with Primary or 

Secondary Sterility 


FACTOR 

1 NO. OF CASES 1 

PER CENT 

I. Cervical factor 

'97 

38 

a. Inadequate invasion of cervix 

66 

68 

b. Failure to deposit sperm 

31 

32 

II. Tubal damage 

140 

54 

a. Partial occlusion 

90 

64.3 

b. Total occlusion 

50 

35.7 

III. Endocrine factors in female 

134 

52 

a. Amenorrhea 

49 

36.5 

b. Metrorrhagia 

3 

2.3 

c. Anovular menstruation 

82 

61.2 

IV. Male infertility or absolute sterility 

106 

41 

a. Endocrine azospermia 

5 

4.7 , 

b. Obstructive azospermia 

15 

14.2 

c. Endocrine oligozoospermia 

5 

4.7 

d. Obstructive oligozoospermia 

71 

66.9 

e. Necrozoospermia 

10 

9.5 

In 205, or 79%, a combination of two or more of the four major factors coexisted. 


of these became pregnant. Pelvic lesions were eliminated, when possible, before 
sterility studies were begun. The patients with chronic salpingitis were not 
studied from the standpoint of sterility. 

Tubal damage was the most frequently encountered sole or associated cause 
of sterility. Of the 257 patients, 90 had partial and 50 had total occlusion of the 
Fallopian tubes, as one of two or more etiologic factors in barren marriage, for 
a total of 54 per cent. In 61 cases, or 23.7 per cent, tubal occlusion was the sole 
cause of the sterility. All patients received pelvic diathermy and estrogenic 
therapy for one month, and once montlily transuterine insufflations. Of 53 pa- 
tients receiving repeated transuterine insufflations as one therapeutic measure, 
43, oi* 81 per cent, conceived. Four patients conceived after one Rubin test. 
These were considered incidental pregnancies. Iodized, oil instillations— lipio- 
dol — were resorted to when other modes of therapy failed. Of 35 patients so 
treated, 12, or 34.2 per cent, conceived. One pregnancy followed removal of one 
tube with a plastic on the other. Of 140 patients treated for tubal occlusion, 66, 
or 47 per cent, conceived. Twenty-two of 50 patients A\dth total occlusion con- 
ceived, i.e., 44 per cent, and 44 of 90 patients ivith partial occlusion coneeiiTd, 
i.e., 48 per cent. 

Failure of deposition of spermatozoa by fertile mates or inadequate in- 
vasion of the cervical canal, the cervical factor in sterility, was one of two or 
more factors in the barrenness of 97, or 38 per cent, of the cases. The failure to 
deposit spermatozoa in the vicinity of the external cervical os, as determined by 
the Hiilmer test, Avas in most instances found to be due to faulty technique at 
intercourse. Premature ejaculation, redundant vaginal AAmlls, and vaginismus 
Avere less frequently the cause for failure of deposition of the spermatozoa in the 
vagina. Total absence or inadequate invasion of the cervical canal, despite the 
presence of the usual number of spermatozoa in the posterior fornix foIloAA'ing 
several hours after intercourse, aa^s present in 66, or 69 per cent, of the eases 
AAdiere the cervical factor Avas a cause of barrenness. The most common cause 
of the absence of spermatozoa in the cervical canal, Avhen an adequate number 
of them Avas present in the posterior vaginal fornix, Avas a pinliole external os 
with Auseid mucus therein and intracervical polyps. The most common cause m 
m-idenuate invasion of the ceiwieal canal Avas oligozoospermia and lack oi vital- 
ity of the spermatozoa as detennined by a properly performed semen exam- 
ination. 


AN ANALYSIS OF 257 CASES OP STERILITY- 

S. G. AVinson, M.D., Philadelphlv, Pa. 

T his presentation is based on a study of 257 barren marriages, treated in 
tlie outpatient department of Alount Sinai Hospital and in the private office 
of Dr. Charles Mazer, during the five-year period, 1940 to 1944, inclusive. 

The problem of sterility is one tliat confronts every obstetrician and gjme- 
cologist. Alultiple etiologic factors enter into the genesis of the majority of 
sterile marriages. It is onty through a systematic studj^ of the sterile couple 
that a solution may be reached. All factors, no matter how insignificant, should 
be investigated. Perseverance on the part of tlie physician and tlie patient is 
essential. The road to success is long and has many obstacles. 

Method 

The following mode of stud}’- was employed. General studies included a 
complete physical examination, and laboratoiy studies, consisting of a complete 
blood count, urinalysis, blood AVassermann and chemistry, and cervical smears. 
Sijecial studies, included the following; (1) A Huiiner test, to determine 
whether semen is deposited, wliether there is adequate invasion of the cervical 
canal, and whether tliere is any liostility of tlie cervical secretions. (2) A 
Rubin test or/and liysterosalpingography, to determine the degree of patency 
of the Fallopian tubes, site of obstruction, and tlie presence of intrauterine 
pathology. (3) Endocrine studies, relating to abnormalities of the menstrual 
C5’’cle and anovular menstruation. These studies included endometrial biopsy, 
vaginal smears, estrogen determinations, and the basal body temperature. 

Results 

Of the 257 cases of barren marriages, 53, or 20.6 per cent, were of secondary 
sterility and 204, or 79.4 per cent, of primary sterilitj^ The duration of the 
sterility ranged fi’om one to twenty years, ivith an average of five years. The 
age incidence was from 20 to 39 years, with an average of 28.2 years. In 205 of 
the 257 cases, or 79 per cent, a combination of tivo or more etiologic factors co- 
existed. 

After the patient was thoroughly investigated as to the causative factors 
involved, these were evaluated and therapy instituted. Adeqiiate treatment 
consisted in following persistent efforts to eliminate the impediments to con- 
ception for at least one year. It was difficult to limit the span of time for ade- 
quate treatment, as patients differ, but failure within one year of continuous 
treatment portended a poor prognosis. 

In the evaluation of the therapeutic agent employed, credit was given to the 
one that eliminated the major cause of the sterility. Other measures were labeled 
thei’apeutic adjuncts. Best results were obtained in the presence of a single 
etiologic factor. These patients, after conceiving, were ti’eated with care usually 

given habitual aborters. . . , , 

Seventeen, or 6.6 per cent, of the patients had gross pehue pathology, such 
as large fibromyomas, ovarian cysts, and chronic salpingitis. Mjmmectomies 
were performed on foui* patients, three of whom conceived and carried to term. 
Tlmee ovarian cysts were resected leaving portions of the ovary involved. . One 

•Read before the Philadelphia Obstetrical Society, March 7. 1946. 

<331 
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Of 82 cases treated for anovular menstruation 41, or 50 per cent, conceived. 
Thirty-four patients received equine gonadotropin ; 15, or 44 per cent, of these 
conceived, one of these aborted. Of 19 patients treated -with Synapoidin, 12, or 
63 per cent, conceived, and one of these aborted. Of 29 patients receiving preg- 
nant mare serum plus chorionic gonadotropin, 14, or 48.2 per cent, conceived. 

In 106, or 41 per cent of the cases, the husband was partly or wliolly at 
fault for the sterility. Of these, 68, or 64.1 per cent, conceived following therapy 
of the husband simultaneously vuth treatment of his mate for conditions un- 
related to the low degree of fertility of the husband. Absolute sterility in the 
male was rare, it was found in only ten cases, i.e., 9.4 per cent. Eighty-six 
eases, or 81.1 per cent, had oligozoospermia and varying degrees of neero- 
zoospermia. In ten, or 9.4 per cent, of the cases an endocrine dysfunction ivas 
found in the male. An urologist treated all males. 

Of the 257 cases studied, 129, or 50 per cent, conceived following therapy. 
There were seven abortions and one ectopic. There were no stillbirths or neo- 
natal deaths. 


T/Vble III. Eesuets in Primary and Secondary Sterility 


NUMBER OF 
PATIENTS 

PRIMARY' 

STERILITY 

SECONDARY 

STERILITY 

AGE 

INCIDENCE 1 

1 AVERAGE 

1 DURATION OF 
STERILITY 

NUMBER OF 
PREG- 
NANCIES 1 


257 

204 

53 

28.2 yr. 

5 yr. 

129 

50 


Table W. Termination of the 129 Pregnancies 



NUMBER 

1 PER CENT 

Living infants 

122 

93.8 

Spontaneous abortions 

7 

5.4 

Ectopic pregnancies 

1 


Stillbirths 

0 


Neonatal deaths 

0 



Summary 

In conclusion, several interesting features may be pointed out. One patient 
conceived and delivered after one ectopic pregnancy. One pregnancy followed 
the removal of one tube with a plastic on the other. One homologous insemina- 
tion was attempted with success. One pregnancy resulted from four heterologous 
inseminations. Of prime intere.st Avas the use of lipiodol as a therapeutic agent 
for occluded tubes. Out of 35 patients so treated, 12 conceived. Of 32 patienls 
treated for amenorrhea with x-ray to the pituitaiy and ovarj^, 28 conceived. 
Thirty-four patients Avere treated AAuth pregnant mares serum for anovular 
menstruation. Fifteen of these conceived. Synapoidin Avas used in 19 eases, 
12 pregnancies folloAA^ed. 


1 . 


3. 

4. 
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Of the 97 patients in wliom either failure of deposition of tlie semen or 
lack of invasion of the cervical canal was a contributing cause 73, or 75 per cent, 
conceived, foUovnng treatment of the several factors involved. The treatment 
of inadequate invasion of the cervical canal consisted of the removal of ob- 
structive agents, such as pinhole os, cervical polyps, and viscid cervical secre- 
tions, Twenty-six patients, or 39 per cent, conceived following this form of 
therapy. Precoital alkaline vaginal douches or Nutrisal were employed in in- 
stances of oligozoospermia and partial necrozoospermia in the hope of main- 
taining the vitality of the spermatozoa deposited in the posterior vaginal fornix. 
Homologous insemination of the cervix was employed when all other measures 
failed. It was successful in the single case emplojmd. 

Of 134 patients that showed endocrine menstrual disturbances, alone or 
in combination \yith other causes, 54, or 42 per cent,, conceived following therapy, 
toward elimination of this and other causes of the barren marriage. The follow- 
ing menstmal disturbances were found: amenorrhea, menometrorrhagia, and 
anovular menstruation. 

Of 49 patients treated for amenorrhea 29, or 59.1 per cent, eoneeived. Low 
dosage irradiation to the pituitary arid ovary was the most effective form of 
therapy. Of 32 eases so treated, 28, or 87.5 per cent, conceived. Therapeutic 
adjunct included small doses of thyroid, regardless of the basal metabolism rate, 
correction of faulty diet, insulin for the underweight, and removal of foci of 
infection. 

Of three patients treated for menometrorrhagia, one conceived following 
dilatation and curettage followed bj’" chorionic gonadotropin. 


Table II. Analt.sis of Adequate Tkbatment in 257 Couples With Primary and 

Secondary Sterility 


PRESUMED ETIOLOGIC 

factor 

NO. OF 
PATIENTS 
TREATED 

MOST IMPORTANT 
THERAPEUTIC AGENTS 
USED 

THERAPEUTIC 

ADJUNCTS 

NO. OF 
PREG- 
NANCIES 

I. Cervical Factor 

97 



73 

a. Inadequate inva- 


Dilatation and cauteriza- 

Precoital alkaline 


sion of cervix 


tion of cervix. Ho- 

douche. Treat- 




mologous insemination 

ment of male 


b. Eailure to deposit 


Vaginismus operation 

Treatment of male 


sperm 





n. Tubal Factor 

140 



66 



Repeated transutcrine 

Diathermy, estro- 




insufflation 

gen thjToid. Cau- 





terization of eer- 




Lipiodol instillations in 

vix. Treatment 




uterus 

of male 


III, Endocrine Factor 

134 



54 

a. Amenorrhea 

49 

Low dosage irradiation 

Desiccated thyroid 

29 




— all. Treatment 



b. Metrorrhagia 3 

c. Anovular menstni- 82 

ation 


IV. Male Infertility IOC 

a. Azospermia 20 

b. Oligozoospermia SC 


Curettage. CJiorioiiic 
gonadotropin 
Equine gonadotropin. 
Sjmapoidin. Equine 
and chorionic gonado- 
tropin 

Combinations of pitu- 
itary, equine, and cho- 
rionic gonadotropin 
Pituitary and equine 
gonadotropin 


of male. Equine 
gonadotropin 
Desiccated thyroid 

Desiccated thyroid 


Thyroid and mas- 
sage of prostate 

Thyroid and pre- 
coital alkaline 
douches 


1 

41 

6S 








SADDLE BLOCK ANESTHESIA WITH NUPERCAINE 

IN OBSTETRICS 

Ray T. PiUiMLEY, M.D., and John Adriani, M.D., New ORLE^ysrs, La. 

(From the Department of Anesthesia, Chcvrity Hospital of Louisiana at New Orleans, and the 
Department of Surgery, Louisiana State University School of Medicine) 

T he term, saddle block, is applied to a form of low spinal anesthesia con- 
fined exclusively to the perineal area. The tecluiique for its induction, has 
been described by both British and American writers. Pitkin, in 1928,^ appears 
to be the first American writer who described a technique for producing tliis 
distribution of anesthesia. The block is ideal for perineal and rectal surgery. 
However, it failed to gain wdespread popularity because the anestliesia did not 
remain localized in the originally intended spinal segments but spread over a 
more extensive area. This difficulty has been overcome by adding glucose to 
the solution of the drug.^ Apparently, the glucose inhibits diffusion and, in 
addition, causes the solution to be hyperbaric or heavier than spinal fluid. '^Tien 
injected into the subarachnoid space with the patient in the sitting position, 
the solution gravitates downward and the drug becomes concentrated in the 
conus of the dural sac. Exact localization of anesthesia is thus possible. One 
desirable feature of the block, particularly from the standpoint of obstetrics, is 
that the distribution of anesthesia may be modified by varying the time the pa- 
tient remains in tlie sitting position after injection. Tlius, one can, by certain 
manipulations, obtain complete loss of sensation in the perineum and relaxation 
of the perineal muscles and lijqDalgesia and analgesia over the legs and thighs 
without paralysis of the thigh and leg muscles. This distribution of anesthesia 
is desirable when the lithotomy position is indicated. In addition, the sensor}^ 
fibers to the uterus are affected and the pain of labor is abolished. This dis- 
tribution of anesthesia and analgesia resembles, in many ways, that distribution 
obtained by pei’idural (caudal) injection of local anesthetic drugs. Inasmuch 
as saddle block is merely a specialized form of a subarachnoid block, its induction 
is simpler, safer, and more precise than that of a caudal block. 

Heretofore, spinal anesthesia has been of limited value in obstetrics. One 
reason for the lack of enthusiasm has been that procaine has been the drug of 
choice. It is necessary’- to repeat the block frequentlj’^ for analgesia early in 
labor when procaine and drugs of similar duration of action are used. The 
longer-acting and more potent drugs, such as pontocaine and nupercaine, have 
extended the usefulness of spinal anesthesia by the single injection method. 
Nupercaine, which possesses a duration of action ranging from three to five hours, 
has been used by certain workers for general surger}\ Cosgrove^ used it for 
obstetric anesthesia in 1930 but obtained unsatisfactory results. The extent of 
anesthesia was difficult to control, and he noted a high incidence of nausea, 
vomiting, and postlumbar puncture headaches. His expeilence, however, is not 
in accord with that of other workers using nupercaine. Jone.s,^ Whitacre, and 

G.3G 



WINSOX; 257 CASES OF STERILITY 


635 


Discussion 

DE. AETHTJE EIEST. — This is a statistical paper and it is difScult to discuss a statis- 
tical paper without quoting more statistics. One becomes confused by the many figures and 
percentages and in tlie resultant liaze may miss the essence which is tliat tliorough treatment 
of many factors in sterilitj' plus persistence in treatment over one year, plus careful anti- 
abortion therapy after a patient finallj' conceives, yields the best results. 

Dr. AYinson finds that 20 per cent of his sterile patients had been pregnant previously. 
It is with the remaining SO per cent that the most difficult problems are encountered. He 
di-i-ides his eases into four etiologic factors, namely, the male factor, the cervical factor, the 
tubal factor, and the endocrine factor. 

As to. the male factor, the husband was responsible in 40 per cent, which is the usual 
figure quoted. It would be interesting to know how many of those became pregnant follow- 
ing treatment to the male onl}’’. M}' own experience has been rather disappointing from the 
standpoint of improvement in sperm count and of male fertilitj’- in spite of thyroid, vitamin 
E, amino acids, and hormone injections. Massage of the prostate and seminal vesicles, thus 
getting rid of pus in the prostatic secretion, seems to be our most effective agent at present. 

As to the cervical factor. Dr. Winson mentions precoital alkaline vaginal douches or so- 
called nutrisal. In our experience the addition of this Einger’s glucose solution has meant 
little. Dr. Winson mentions one ease of homologous insemination resulting in pregnancy. 
We have used this form of treatment for over ten years where there is a question of faulty 
insemination. I put the entire semen from the husband in a diaphragm and this is placed 
against the cervix for twenty-four hours on three different occasions during the fertile period. 
Our results are encouraging. 

As to the tubal factor, the 24 per cent tubal occlusion noted as the sole cause of 
sterility runs much lower than that obtained in a hospital sterility clinic. At our sterility 
clinic at Jefferson Medical College, over 60 per cent of the patients have completely blocked 
tubes. Of interest is the value of lipiodal injection as a therapeutic measure. Twelve out 
of 35 patients becoming pregnant is certainly an e.xcellent percentage. Prom personal ex- 
perience, however, I would recommend that this procedure be employed only in the hospital; 
as on several occasions where I have allowed the patient to go home immediatelj^, she suf- 
fered a violent attack of pain a few hours subsequently which was relieved only with morphine. 

As to the endocrine factor, the best results obtained by Dr. Mazer were with low dosage 
irradiation of the pituitary gland for amenorrhea and employing practically all the gonado- 
tropic and ovarian hormones in the pharmacopeia for the other forms of endocrine sterility. 
Dr. Mazer employs very large and expensive dosages of these hormones nhich I tliink accounts 
for his unusually high degree of success, namely, 54 per cent. 

In conclusion, I would like to say that Dr. Mazer and Dr. Winson are to be congratulated 
on their excellent average of 129 pregnancies out of 25/ sterile women. However, I think 
more practical information could be obtained from this paper if typical case liistories were 
summarized in table form with dosages, etc., rather than giving us an over-all picture of figures 
and percentages. 
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The sensory and autonomic fillers of a mixed nerve are more sensitive to 
the effects of a local anesthetic drug- than the motor. When the patient is 
promptly restored to the recumbent position, a 2^^ mg. dose becomes distributed 
over a greater number of segments than if she sits up thirty seconds. The 
lumbar segments, however, are exposed to a more dilute solution than the sacral. 
The degree of anesthesia decreases as one ascends the cord. Still, the concentra- 
tion of drug is sufficient to produce ane.sthesia and paralysis of the legs, thighs, 
and hypogastric areas in most cases. The sacral segments are exposed to a more 
concentrated solution of drug than the lumbar so that both motor and sensory 
fibers are profoundly affected. The perineal area, therefore, is completely 
relaxed. When the patient sits up thirt.y seconds, a greater concentration of 
drug localizes in the conus than in the former case. Anesthesia of the vulva 
and other perineal structures, likewise, is complete. The concentration of drug 
along the lumbar segments is less and, as a rule, insufficient to block completely 
all the sensory fibers in these segments. Hypalgesia and disseminated areas 
of analgesia are present in the legs and thighs. Little or no pare.sis of the leg 
and thigh muscle is obtained. The analge.sia over the thighs gradually merges 
into an area of hypalgesia over the lower abdomen, sometimes as far as the 
umbilicus. However, the eoneentration of the drug is sufficient to block the 
sensoiy fibers to the cervix and uterus. The sensory fibers to the cervix and 
lower uterine segments are derived from the sacral and lower lumbar spinal 
nerves, those of the upper part and the fundus from the upper lumbar and 
twelfth thoracic segments. The motor innervation of the uterus is still a mat- 
ter of question. It is believed that the motor fibers are derived from the lower 
thoracic segments. Consequently, there is no diminution in the number or force 
of the contractions unless the drug extends into the thoracic region. The recti 
are not affected and the patient can bear dovm if requested. The patient will 
not bear down unless told to do so, however, as the analgesia causes her to be 
unaware of the contractions. 


Method of Study 

The writers have been intere.sted jirimariW in the applicability of the block 
to obstetrics. Therefore, in order to exclude all complicating factors, its use 
was limited exclusivelj'- to normal primiparas or multiparas. Patients present- 
ing systemic abnormalities or obstetric complications were excluded. Sedation, 
likewise, was omitted in the first 100 patients. The block was performed after 
the inception of the first stage of labor. Usually, the contractions appeared 
at 3- to 4-minute intervals and the cervix was 5 to 6 cm. dilated and approx- 
imately 60 to SO per cent effaced. Blood prc.s.sure and pulse rate were obsein-cd 
at 3- to 4-minute intervals, shortly after induction of analgesia, and at 10- to 15- 
minute intervals after the first thirty minutes. The aiiesthetist }-emained in con- 
stant attendance in all cases, closely observing the frequency and intensity of 
contractions, fetal heart tones, progress of labor, re.spiration, and other reactions 
of the patient. Empha.sis cannot be placed too strongly upon the fact, in this 
procedure as in other forms of subarachnoid anesthesia, that the patient may 
not be left unattended until ready for delivery. In approximately half the ca.ses, 
analgesia was induced in the patient’s bed. In the remaining eases, the block 
was Induced in the debvery room, and the patients remained on the delivery 
table throimhout labor. An anesthe.$ia machine was in readiness for the ad- 
ministration of oxygen or artificial re.spiration or analgesia iji the event that the 
block failed. Vasopressor drugs for overcoming hypotension were held in readi- 
ness as is the usual custom in all cases of .spinal anesthesia. A second tray with 
dru"s and needles was available for repeating the block for cases in which labor 
outlasted analgesia. In instances in which the block was repeated, the procedure 
was exactly as in the first block. 
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Sankey/ Silvevtoii,*’’ Wilson,' and many other American and British workers 
have emploj’^ed the drug with a higli degree of satisfaction in all types of sur- 
gical procedures. Homan and Adrian!® simplified the technique for using 
nupercaine for general surgery by mixing it with glucose and now use the drug 
for all lengthy operations at the Charity Hospital at New Orleans. Likewise, 
they have obtained a high degree of satisfaction with saddle block for rectal, 
urologic,. and gynecologic surgery in which nupercaine was the drug of choice. 
There appeared to be no reason why saddle block using nupercaine could not be 
applied to obstetrics. 

This is a report of a detailed study of its use for analgesia during labor 
and anesthesia for delivery in 136 obstetric patients. 

Technique 

The materials for performing a saddle bloelc are those usually employed in 
spinal anesthesia — a wheal needle, a 20 guage sliort bevel spinal needle, and 
several 2 c.e. syringes. Glucose, 10 per cent, prepared in physiologic saline or 
distilled water, a 1/200 solution of nupercaine, and 1 per cent procaine for 
infiltration are the necessary solutions and drugs. 

Two and one-half mg. of nupercaine (Y 2 c.c. of 1/200 solution) is thor- 
oughly mixed Avith y.^ c.e. of glucose solution and set aside in a 2 c.c. syringe. 
No spinal fluid is necessary in the preparation of the solution. It is preferable 
to prepare the solution before the lumbar puncture is performed to avert fail- 
ures due to dislodgement of the needle by unexpected movements of the patient. 
The puncture must be perfonned ivith the patient in the sitting position. The 
puncture is simplified if tlie patient sits in the center of the deliveiy table or 
at the edge of the bed with the arms folded across the chest. She should lean 
fonvard uith her shoulders supported by an assistant. An iutradermal wheal 
is raised at the fourth lumbar intei’space and the interspinous tissues are in- 
filtrated with 1 per cent procaine. The thii’d interspace may be employed if 
the fourth is not accessible. The use of the higher interspace does not appear 
to cause any appreciable difference m the extent of anesthesia. When spinal 
fluid floAvs freelj’’ the syringe containing the soJution is attached to the needle 
and aspiration is attempted. A free floAv of spinal fluid must be obtained to 
assure coiTect placement of the bevel of the needle in the subarachnoid space. 
In executing the maneuver, one should aspirate as little spinal fluid as possible 
(not more than %o c.c.), otherAvise dilution occurs AAdiich interferes Aidien ob- 
taining the desired distribution of anesthesia. The needle should be readjusted 
imtil a satisfactory floAv is obtamed if the spinal fluid does not floAv freely. Most 
failures in spinal anesthesia are due to unsatisfactory lumbar puncture. The 
solution is injected as rapidly as gentle pressure upon the plunger of the syringe 
permits. The total time for completion of the injection is approximately tAAn 
seconds. If the drug is injected sloAAdy, the distribution of anesthesia Avill not 
be satisfaetoiy. The needle is then withdraivn from the spiiial canal and the 
patient is alloAved to remain in the upright sitting position for thirty seconds, 
after which time she is placed in the recumbent position. This timing is particu- 
larly important and should be done by the clock. It is advisable to support the 
head on a pilloAV for at least fifteen minutes. The solution should not be intro- 
duced during a contraction because the spinal fluid pressure is increased at 
this time. Currents established in the subarachnoid space force the drug into 
the thoracic region and give greatei’ distribution of anesthesia and halt labor. 
The patient must not move or shift about for five or ten minutes after com- 
pletion of the injection. The straining, which may accompany such movements, 
also causes spreading of the drug in the spinal canal. 
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ephedrine (15 to 30 mg.) intravenously. Tlie number of spinal segments af- 
fected in saddle block is few, and the motor anesthesia is confined to a few small 
muscles. Physiologic changes, therefore, are less extensive and profound than in 
“high'’ spinal anesthesia. 

Eespiratory depression or embarrassment was not encountered in any case. 
Rectal or urinary incontinence during labor was not observed. Hj’-sterographic 
and other studies of the effects of the block upon labor were not attempted. 
No remarkable effect upon the duration of labor was apparent, however. 

Postspinal headache, although not encountered in any case in this series, 
is the one complication which coifid limit the usefulness of the block. Backache, 
urinary retention, distention, ileus, meningismus, palsies, or other complications 
were, likewise, absent. 

Comment 

Obviously, 136 eases is not a sufficient number to prove the merits or de- 
merits of any method of analgesia or anesthesia. However, the number is suf- 
ficient to show the applicability of saddle block to obstetrics. Although the 
results were gratifying and untoward reactions were not encountered either 
during labor or delivery, one must bear in mind that the usual hazards and com- 
plications of spinal anesthesia may occur with this method as with others. The 
absence of headache, palsies, urinary retention, and other sequelae of spinal 
anesthesia in a series as small as this obviously is of no significance. Like- 
wise, it must be emphasized that these were normal eases, free from complica- 
tions. The applicability of this method of analgesia to other than uncomplicated 
obstetric cases requires further detailed study of a large series of cases. When 
spinal anesthesia is desired and not contraindicated, certainly, this is the tech- 
nique of choice. 

Saddle block anesthesia with nupereaine offers many advantages over the 
continuous caudal technique. The uncertainty of locating the caudal canal, 
the presence of the indwelling needles and catheters, the repeated use of rela- 
tively large amounts of local anesthetic drugs, and the uncertainty of distribu- 
tion of anesthesia are undesii’able features which are eliminated by saddle block. 


Summary 

Saddle block anesthesia is a form of low spinal anesthesia distributed chiefly 
to the perineal area. A technique is described for producing prolonged an- 
esthesia and analgesia by using nupereaine. The block was used in 136 normal 
eases with gratifying results. The ease and simplicity of induction, the safety 
allowed by the low dosage of drug, and the exact h calization of the distribution 
of anesthesia make the use of this block the technique of choice where spinal 
anesthesia is preferred or desired in obstetrics. The method is worthy of further 
use and clinical trial. 
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Eesults 

Satisfactoiy analgesia during labor and anesthesia at tlie time of delivery 
were obtained in the majority of eases. The average duration of analgesia was 
three hours. In some eases, the block lasted as long as five liours. In tlie ma- 
jorit}^ of eases the pain of uterine contractions returned in three hours, but the 
perineum was still anesthetized. Biglity-one per cent of the patients obtained 
complete pain relief during labor and delivery. Fourteen per cent complained 
of slight pain in the upper abdomen upon application of forceps and a dragging- 
sensation during the period of traction. In others, the traction caused a dull 
ache in the epigastrium or along the back in the lumbar region. No pain was 
felt in the perineum at this time or during repair of the episiotomy. Inhalation 
of analgesic mixtures of nitrous oxide-oxygen until the head was delivered 
obliterates this most satisfactorily. Surgical anesthesia with tlie gas with loss 
of consciousness is not necessaiy. In 5 per cent of the cases the block was not 
satisfactory. Pain in tlie perineum or back due to poor distribution of analgesia 
resulted. Pain from uterine contractions, likewise, was not relieved. The fail- 
ure, it was felt, was due to some error in technique. It is imperative that timing 
and measurements of volume of solutions be precise to insure success. Tlie block 
was repeated after fifteen minutes and satisfactoiy analgesia was obtained the 
second time in every ease. There is no objection to, or danger in, repeating the 
block in the event of failure because the do.ses of nupercaine employed are small. 

The patients were comfortable and cooperative throughout the labor and 
delivery. Patients in pain or who were not cooperative before the block was 
performed invariably beeame quiet and cooperative as soon as analgesia was 
established. The ab.senee of paralysis of the extremities permitted the patient 
to move about in' bed and shift to comfortable positions. The hypotension and 
other eireulatory changes caused bj’- postural changes when extensive anesthesia 
is obtained by subarachnoid block were not present in these ]iatients. The 
analge.sia. in the legs and thighs averts the discomfort usually experienced when 
tJie lithotomy position is instituted during the delivery. Seventy per cent of 
the patients were delivered by aid of low forceps and episiotomy. ^ Anesthesia 
for repair of episiotomy was satisfactorily obtained in every .single in.stanee. A 
single block was sufficient in 6S per cent 'of ea.ses. In 32 per cent, labor outlasted 
analgesia and repeated blocks were necessary. The shortest time from the in- 
stitution of analgesia until delivery was fifteen minutes; the longe.st was eleven 
hours and fifty-one minutes. In the latter case, three blocks were performed. 
No difference was noted in the third stage of labor if compared with eases de- 
livered with other types of analgesia or anesthe.sia. Postpai’tura heniorrhage 
was not encountered, nor was excessive bleeding a problem. The babies ci-ied 
s])ontaneously and none required resuscitation. 

Nausea and vomiting occurred in 13 per cent of the enses. It was a trouble- 
some complication when the patient aceeified food or fluids during labor. It 
was encountered cai-ly in the series until the fact was recognized. It is ad- 
visable to restrict fluids and food during labor. A lowei’ing of blood pre.ssure 
averaging 10 mm. systolic occurred in 50 per cent of the cases. The reduction 
was attributed to removal of psychic effects on blood pre.ssui-e by the pain relief. 
In the other 50 per cent there- was a momontaiy fall in .systolic pressure, some- 
times as low a level as SO mm. Hg shortly after eomple1io)i of the injection. 
Reeoverv was, however, immediate. No therapy other than deep breathing was 
required This drop in pre.ssure mu.st not be confused with the hypoten.sion with 
bradveardia which is frequentlv seen with spinal anesthesia, particularly in the 
more extensive blocks. This tvpe of circulatory disturbance was notably ab- 
sent. save in three eases. In the.se. the blood pre.ssure dropped to 30 and 90 
mm and remained at this level. It was, however, quickly restored by 
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centimeter. Lundy and Osterberg/ Shannon and Zielinski,® and others have re- 
ported neither the antibacterial activity effect of penicillin is impaired in the 
presence of procaine hydrochloride or metycaine, nor is the effect of the anesthetic 
agent impaired in the presence of penicillin. These encouraging facts prompted 
the addition of penicillin sodium to the local anesthetic in a series of cases. 

Method 

No change was made in intrapartum or postpartum care, suture material, 
or methods of repair. For 81 consecutive repairs of incisions or lacerations a 
local infiltration was made of 1 per cent procaine hydrochloride in normal saline 
to which 250 units of freshly made penicillin sodium were added to each cubic 
centimeter of the solution. This mixture was made fresh at the time of each 
delivery. 

An average of 45 c.e. was injected into the subcutaneous, intramuscular, 
and submucosal 'vn.ilvo-vagino-perineal area by infiltration. In two patients 
pudendal nerve blocks were effected with 15 c.e. injected bilaterallj’’ into Alcock’s 
canal area. 

The patients were prepared for delivery b.v scrubbing the abdominal, pubic, 
thigh, vulvar, and rectal areas with liquid green soap with the gloved hand fol- 
lowed by removing with sterile water and spraying with merthiolate. Before 
the repair was done, the towel drapes were replaced, the anal drape was secured 
with clips, and the gloved hands were washed with green soap. 

Postpartum attention to the repair consisted of: douching vulvoperineal 
area with 1-2000 bichloride of mercury, cotton ball cleansing being used as 
indicated; spraying twice daily with merthiolate, and applying the vulvar pad 
which was held in place with a sanitary belt. T-binders were not used. 

Results 

Forty-four delivered spontaneously; 31 were delivered by outlet forceps; 
four were delivered by midforeeps extraction; and two were delivered as as- 
sisted breech. In the management of these, 49 riglit mediolateral, tivo left 
mediolateral, and 23 median episiotomies were performed. Six patients sus- 
tained lacerations of a finst or second degree. Thirty patients v'bre repaired 
with No. 00 chromic catgut suture, 49 with No. 0 chromic catgut suture, and two 
with No. 1 chromic catgut and dermal sutures. In all but four the skin edges 
were approximated with a subcuticular stitch. 

In 77 the results of the repairs Avere considered excellent. Three of the 
four remaining Avere excellent except for one centimeter shalloAV separations of 
the skin only at the distal angle. These separations shoAved no redness, edema, 
or slough, and Avere healed liy the fourteenth postpartum day. The fourth re- 
pair must be considered less satisfactory, as a large submucosal hematoma de- 
veloped in the episiotomy area and extended the length of the vagina. The 
hematoma. Avas evacuated on the seAmnth postpartum day, and the patient made 
an uneventful nonmorbid recovery. The area shoAved no eAudenee of infection 
at any time. These four occurred in right mediolateral episiotomies repaired 
AAuth No. 0 chromic catgut suture used as a subcuticular stitch. 

Associated complications in the puerperium Avere six cases of mild acute 
mastitis, tAAm cases of mild endometritis, tAvo po.stpartum hemorrhages, and one 
intrapartum hemorrhage from an anterolateral A-aginal Avail laceration. None 
of these seemed to infiuence the course of the repairs. In seven patients there 
was eAudence of extraAmsation of blood into the submucosal and subcutaneous 
tissues at the sites of injections. Clinically and subjectiAmly there Avas no 
further disturbance. (It AA-as noted this folloAved the use of one partieutar 
manufacturer’s penicillin. No further reactions occuj-red on change to an- 
other brand.) 



ADDITION OF PENICILLIN SODIUM TO ANESTHETIC AGENT FOR 
LOCAL INFILTRATION ANESTHESIA 

Preliminary Report 

Veene J. Reynolds, M.D., Boise, Idaho 

S ODIUII penicillin is widely used, and its effectiveness in certain conditions 
and on certain organisms by different methods of administration is becom- 
ing more clearly defined. Considerabl,y less attention lias been given to its 
prophylactic nse. This is a preliminary report on the addition of 250 Oxford 
Units of penicillin sodium to each cubic centimeter of anesthetic agent used in 
local infiltration anesthesia for repairs of incisions and lacerations of the vulvo- 
vagino-perineal areas sustained during parturition. 

In reviewing the first 208 consecutive deliveries of a newly established 
obstetric department, 169 repairs were made immediately following delivery, 
of which 116 were luider a. local infiltration anesthetic and 53 were under an 
Mialation anesthetic. The results of seven repairs were unsatisfactory (two 
inhalation, five local). Twenty more were “disturbing” but not unsatisfactoiy 
(two inhalation, eighteen local) . 

The seven unsatisfactory results consisted of: three complete disruptions 
necessitating secondary repairs, one fistulous tract, and three partial disruptions, 
the latter causing anatomic and functional defects of the introitus. In two of 
the complete disruptions there was associated persistent coughing caused bj’- a 
severe asthmatic attack in one and a partial atelectasis in another. There was 
no associated pathology in the third. An endometritis of a mild type occurred 
in two of the partial disruptions. 

By “disturbing” results, reference is made to the repair that developed 
redness and edema within 24 to 48 hours, followed in tAvo or three days by a 
separation of the sldn edges, usually at the outer angle, and frequently extend- 
ing into the deeper structures, with the sutures noticeably intact. This Avound 
developed some .sloughing and sluggish healing Avhich necessitated measures 
that would encourage the healing from the gutter outward. In these there AA'^ere 
no functional defects of the introitus, and anatomic disturbance AA'as slight, if 
any. There were only three associated conditions such as endometritis, mastitis, 
and anemia in these twenty cases. 

The 169 repairs AA'^ere analyzed as to location of repair, type of suture used, 
type of delivery, hours of labor, and associated complications. Beyond the 
above complications sufficient Amriation could not be noted to AAnrrant mentioning. 

Dissatisfaction over the 27 aboAm mentioned eases prompted inA^estigation 
along the folloAving lines. Cultures Avere taken of the sutures, sterile goods, 
noses and throats of personnel. The technique of the handling of the patient 
intrapartum and postpartum Avas rcAueAved and cheeked. The methods of repair 
and handling of tissue Avere studied. It AA'^as reasoned that, because of the edema, 
redness, and slough AAuth intact suture, there must be a combination of im- 
paired circulation and infection. 

To eliminate one factor, infection, the use of penicillin Avas considered. 
Bentley^ reported a 95 per cent primary healing from use of penicillin loeally^ 
AAUth early secondary suture of flesh Avounds. BroAvn® reported much the same 
I’esults. Lamon and Alexander® closed decubitus ulcers and secured prima:ty 
healing by intramuscular and local injection of 250 units of penicillin per cubic 
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Further study should include more bacteriologie investigation and probably 
a variation of dosage, such as 50, 100, 160, and 200 units per cubic centimeter. 
The addition of penicillin to the local anesthetics used for major and minor 
vaginal surgery is anticipated. 

Summary 

1. Penicillin sodium, 250 units, was added to each cubic centimeter of local 
anesthetic agent for repairs of lacerations or incisions of the birth canal in 81 
cases. 

2. Sufficiently encouraging improvement occurred in repairs to urge further 
study. 
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Tiiere was some increased discomfort to tlie actual injection of the local 
infiltra-tion with the penicillin added solution in about 50 per cent of the cases 
but this yaried with the degree of analgesia and anmesia present. In the re- 
mainder of the post-partum course there was not only a general tendencj'" for 
these patients to have less subjective s3Tnptoms referrable to the perineum, but 
objective!}'' the repairs were remarkablj'' free of swelling, redness or discoloration 
otlier than described above. 

The postpartum eheelaips at six and twelve weeks elinicallj* presented re- 
pair areas of less sear tissue, le.ss tenderness, and more normal elastic properties. 

Comment 

Search of medical literature and communications with some outstanding 
pharmaceutical concerns fail to reveal an}’- previous use of penicillin proph}dac- 
tically in local anesthetics for obstetric or gynecologic surgery. In the large, 
weU-equipped, adequately staffed maternities, tlie need for additional protection 
from infection of repairs possibly does not exist. But tlie smaller obstetric 
services of many general hospitals, with minimum facilities and always present 
personnel problems may find this need. 

The site of the surgical field is not onl.y more difficult to prepare, but asepsis 
is most difficult to maintain in many cases. It is therefore not unreasonable 
to feel that the repair is potentiall}'- infected and that bacteria are being carried 
into the area with the infiltrating and surgical needles. 

Also, some temporary circulatory impairment of the operative area is 
produced by the chemical and mechanical effects of the local infiltration. This 
may offer an advantage to pathogenic invading organisms. The penicillin 
was added to inhibit the bacterial growth during this temporary impairment, 
i.e., until normal physiologic defense is re-established. 

' One possible disadvantage in the use of penicillin in this manner is that 
of sensitizing the patient to further penicillin therap}^ If a complication de- 
veloped that would respond to such therapy, but sensitization prevented its use, 
a most unfortunate problem might be at hand. However, the seriousness of 
this potential disadvantage is certainly in a controversial state. 

A diversity of reactions to penicillin has been reported, most of whiph 
have been systemic effects, whether administered parenterally or locally. Gormia, 
Jacobsen, and Smith® reported serious reactions but no deaths in 0.5 per cent of 
2,000 patients treated with penicillin. Jadassohn et al.,® Graves, Carpenter, and 
Unangst^® further found previous fungus disease and impurities in the brand in- 
creased the possibilities of reactions. Welch and Kostenberg" repoi-ted very low 
incidence of reactions to crystalline penicillin. However, tlie meelianism of re- 
actions to penicillin has not been determined. 

Only a small percentage of the sensitizations reported follow initial or small 
doses of penicillin. Lyons® claims sensitization is transient and that therapy 
can usually be continued. Gormia and his associates® disagreed. They found 
the sensitivity to extend for as lo 22 g as three oi' moi'e months and that therapy 
had to be discontinued. None of the patients in this report received furtlier 
penicillin therapy than that infiltrated. No reactions were encountered otlier 
than the seven cases showing subcutaneous extravasation of blood which ceased 
to occur on change to another manufacturer's product. 

Inasmuch as the per cent of reactions to initial administrations of brands 
free of impurities is small and the clinical results of these repairs are so mark- 
edly improved, one cannot help but eneoui'age further study. Tlie gratifying 
results were obtained in face of increased distressing pei-sonnel problems on 
this service. 
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comparable to the following obseiwations, although one important factor, loss 
of fertility, is connected with both procedures. 

A few psychologic and psychosexual consequences are well loioum to 
gynecologists. The removal of a deep-seated tumor might effect anatomic 
changes which render sexual intercourse less painful, or even make it possible. 
The relief from manifold distress caused by the filiroid might exert lasting 
changes in the whole personality. Operations of any type are. Imown to have 
devastating effect on psychotics. It is not accidental that the neurotic patient’s 
sex behavior shows the most striking changes postoperativeljL Sexual per- 
versions appear or disappear, are cured or become unbearable. 

All these studies led me to the conviction that neurotic mechanisms, of 
which frigidity is the most common, are contrilmtory to the growtli of fibroids.® 
Paradoxically, it is the case of a woman who was not hysterectomized which 
illustrates this complex problem most clearty. In Julius Bauer’s department 
in Vienna,® and, neither before nor after, have I lieen able to observe a case as 
strikingly convincing. 

Case 1. — A woman 34 jmars of age ivas referred to me ten months after 
appendectomy (July 17, 1931) Avith the complaint of diarrhea. The operation 
had been performed because of severe menometrorrhagia and persistent pains in 
the appendical region. No anomaly of the genitals could be detected prior to the 
operation. The patient consented to hysterectomy on the chance that it would 
reveal some cause for her continuous bleeding. 

She was discharged from the surgical Avard on the tAvelfth postoperative 
day, but AAms confined to bed for the folloAA'ing nine months, allegedly because 
of suppuration of a stitch. After tliat slie suffered from diarrliea Aidien she 
Avalked aimlessly, although AA'lien lier Avalking serA^ed any purpose, she felt fine. 

This AAmman alleged that her husband neglected his marital duties to tbe 
extent of having intercourse but once or tAvice a year. She refrained from liaA'- 
ing extramarital relations only because she feared pregnancy. 

Her reaction to the surgical trauma set in Avlien the surgeon told her that 
her genitals could be saved. She desired casti’ation so that she might indulge 
in promiscuity Avithout fear of pregnancj'-. Since the expected hysterectomy Avas 
not performed, her first defense against her strong sexual desires diminished 
her resistance and facilitated the suppuration. When her confinement to bed 
AA'as eventually terminated, .she resorted to diarrhea as another means of defen.se, 

' Unfortunately, reactions to operations are not ahvays so easily understood 
as in this ease. Frequently, Ave obsciwc a behaAnor for AA'hich Ave hesitate to 
blame the operation alone. While studying the aftermatlis of hysterectomy at 
Sydenham Hospital, I haA’^e seen many a Negro AA'oman aa'Iio aa^s deserted by her 
husband AA'hen .she returned from the ho.spital. The reason given for the 
abandonment Avas that “he had no u.sc for half a Avoman.” I am far from 
accepting this as an adequate explanation for the husband’s behaAGor, although 
I do not think this excuse should be disregarded. This brings up the Avhole 
question of the reactions on the part of the patient’s relatives to the operation 
and the ensuing repercussions upon the patient lierself. 

This line of thought, although not strictly belonging to this presentation, 
explains some observations by nb means singular or extroordinary. P-sy- 
chologists are Avell acquainted AA'ith neurotic manifc.stations in men after 



PSYCHONEUEOTIC SYMPTOMS FOLLOWING HYSTERECTOMY 

Fritz Wengraf, M.D., New York, N. Y, 

(From 'the Psychi-atric Clinic of Beth Israel Hospital) 

D uring the past few years I have been strongly impressed by the elfects of 
hysterectomy on neurotics. After surgical intervention some of these 
women claim that they have new symptoms. There are three outstanding fac- 
tors about their postoperative reactions. 

First, even though such a patient is highly intelligent, she does not tell 
the physician about her "new” symptoms. Indeed, extensive follow-up studies 
made bj^ critical and experienced g 3 meeologists fail to mention any observation 
corresponding to tlie material presented below. Authors wlio liave given 
meticulous care to hundreds of consecutive hj^stereetomies are unaware of these 
changes in their patients ’ emotional states. 

Second, the patient lias an attitude toward tlie gynecologist who per- 
formed the operation which is different from her attitude toward the psyelii- 
atrist to whom she spontaneously presents an abundance of facts which she 
would never think of telling to the gjuieeologist. In her reticence toward the 
the operator the patient may impulsively, in accordance ivith the main patterns 
of her neurosis, condemn him or protect his reputation. 

Third, it is my impression that the indication for hysterectomy Ims an im- 
portant bearing upon the patient’s postoperative reaction. One of my patients 
wlio had a hystereetom}’' for a suspected ovarian malignancy, and another wlio 
underwent the same operation for a perforation of tlie uterus during abortion, 
showed effects different from those manifested by neurotics in whom the uterus 
was totally or subtotally removed for fibroids. In the past three years I liave 
seen 32 patients who have undergone hysterectomy for fibz’oids, but only six 
of them believed that their neuroses became more severe after the operation. 
Two reported that hysterectomy had favorably affected their neuroses. One of 
the latter was freed from her alcoholism and sexual promiscuity, apparently by 
the termination of her premenstrual tension. Tliis patient, however, went to 
extremes of chastity, and some oral trends of her neurosis became predominant. 
She is now being treated, and therefore her anamnestic statements are reported 
without further comment. 

The psychiatrist presents the results of genital operations in a way different 
from the gynecologist. A. J. Lewis and J. Jaclison,® who studied 67 women, 
mention only a short episode of insanity in a previously noimal vroman after 
cesarean section and subtotal hysterectomy. States of transitory confusion 
have nothing to do with the manifestations in question. The investigations of 
B. Milt* and Hans Binder, = who noted the effects of sterilization bj’ partial re- 
section of the tubes, have. stated the potential dangers of this procedure which, 
in contradistinction to hysterectomy, fails to disturb the physiologic functions 
of the genital apparatus. These studies, however, contain not a single report 
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against the restrictions imposed by her mother’s frailty. However, all the 
patient’s expressions of hostility followed a pattern of childhood, when she 
reasoned like this: “If my mother succeeded in marrying my father, why 
shouldn’t I be able to do the same? ” 

The conflict between the “I” and the “She” was fought on different battle- 
fields. One was the patient’s body; she constantly depreciated her own appear- 
ance and harbored a tremendous shame about her genitals. Another battle- 
ground was the patient’s eyes, which became a symbol expressed by the phonetic 
identity between “I” and “Eye.” The patient was convinced that her vision 
would eventually succumb to a glaucoma, and had seen an ophthalmologist. With 
her usual ambivalence, she misconstrued his diagnosis and assumed that he 
predicted blindness when he had actually told her that her eyes showed no 
deterioration. This is further e^ddenee of her hostility toward the “I,” i.e., 
herself. 


Case 3. — A white woman, married, childless, 30 years of age, was referred 
to the psychiatric clinic of Beth Israel Hospital in the spring of 1944 for ob- 
sessions. She gave the following liistory: In December, 1943, she consulted 
her family physician, complaining of pain in the left lower quadrant and fre- 
quency of urination of a week’s duration. She was referred to the Bronx Hospi- 
tal where subtotal hysterectomy was performed on her. Both before and after 
the operation, the patient showed great concern about her fertility. When after 
persistent inquiry she learned that the operation had left her sterile, she became 
deeply depressed, neglected herself, and gave utterance to suicidal ideas. 

At this point, her sister-in-law stepped in and as.sumed the role of tlic 
psychotherapist, insisting that the sick woman “was keeping something from 
her mind.” At her prompting, the patient confessed to an "alleged rape by an 
older boy when she was five; and to her habit, at the same age, of “plajdng 
house” with one of her brothers. These confessions intensified the depression. 
At that time, she was given a series of seventeen electro shocks which relieved 
her depression, but subsequently, obsessions took possession of her, being heard 
incessantly, whenever the patient was idle. One phrase: “WTiy did I tell it 
to Judy?” (her sister-in-law) disappeared under observation and was replaced 
by: “I’m going to destroy myself.” 

When the patient was giving her history, she stated: “In the back of my 
mind I asked myself, why should I have this tumor?” Her OAvn explanation 
was that five years prior to hysterectomy she met with a slight auto accident, 
in which her back bumped against the ceiling of the car and, simultaneously, 
she perceived “kind of sexual sensation in the womb.” About three jmars prior 
to hysterectomy, a lipoma was removed from the very spot where she bumped 
her back. The patient believed that the tumor of the back and of the uterus 
were both caused by the insignificant accident. 

Further details of her histo^ led us to assume that this accident might 
have a deeper meaning to the patient. Supporting this assumption was the fact 
that twelve jmars before her operation, the brother with whom she had “played 
house” was" accidentally drowmed when the taxi in which he was riding was 
driven into a river. 


This brother’s role in the patient’s life was revealed in sodium am^dal hyp- 
nosis. To quote the patient: “The reason why he died so young was he .slept witli 
me in the same bed. Besides, he picked up my dress, examined me here and there. 
He used to inject something in me. A little girl of five does not experience 
anythin^- Then our mother was sick and it is natural that he examined me. 
We both could not live, that’s why jie died. Maybe God punished ^y broth cn 
After my marriage, I had the feeling that if he were alive I would be m an 

awkward situation. ’ ’ 
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gjTiecologie operations performed upon their wives. The most common out- 
come is impotency. In tJiese eases the woman ’s real castration is misinterpreted 
as a menace to the male, either a symbolic realization of death wishes against 
the wife, or as a safeguard against his intention of abandoning her. The phobia 
of a girl was centered around lier mother’s gynecologic operation which was 
performed fifteen years prior to the manifestation of the phobia. The actual 
reason for disclosure of this jihobia was the first intercourse Avhieh sjmibolized 
the daughter ’s full identification with her mother. 

These observations illustrate some of the complications inherent in this kind 
of surgeiy. It goes without sajdng that the surgeon cannot be blamed for this 
outcome. 

Case 2. — A white professional Avoman, unmarried and virginal, 46 j^ears 
old, complained of uncontrollable crying ^spells, of a feeling of inferiority and 
inadequacy, or impaired sleep and failing memory. These sjnnptoms became so 
severe that she was afraid of becoming completely incapacitated for her ivork. 
In the first psychologic inteiudew, in the spring of 1944, she alleged that these 
symptoms began after hysterectomy performed on her in the fall of 1940. This 
statement was corroborated bj’- investigation. The indications for the operation 
were a fibroid uterus up to the umbilicus,' severe uterine hemoiThages ivliieh 
lasted for four years prior to the operation and caused severe anemia; and 
gastric, cardiac, and urinary distress. The latter manifestations ivere completely 
relieved by the surgical procedure. 

There ivas no immediate abnormal reaction to the ojieration. Eelieved from 
her manifold pains, the patient failed to notice any unpleasant aftermath as 
long as she stayed in the hospital. HoAvei’-er, her strength and endurance re- 
turned slowly. A long period of inertia folloived her return home and the 
patient noticed a steady increase in neiwousness. She became afraid of losing 
her .iob, of lieing looked at. She was filled ivith a sensation of hollowness Avhich 
forced her to lie down often, and to sit on the curb ivhen she waited for a bus. 
She had the feeling that she had been “turned inside out.” 

Four months after the operation she resumed her normal activities, al- 
though hampered by the symptoms just described, sjnnptoms which slowly 
gained momentum. . 

The patient stated that her crying spells were quite involuntary. _ She at- 
tributed them to recurring dialogues between “I” and “She” Avhieh were 
carried on according to the following pattern ; “I” asked Avatehfully and ob- 
jectively, “Hoav does ‘She’ feel?” “She” responded first Avith consternation, 
then AAuth anxiety and tenseness. “She” longed to get help from .someone, but 
according to an iron rule Aihieh dominated the patient’s existence, it was neces- 
sary to hide the need for help behind the opposite type of behavior. At first 
the dying spells ceased in another penson’s presence; hoAvever, later they be- 
came appai-ent in one Avay or another. 

Further investigation shoAA^ed that the “I” constantly tormented and 
frightened the “She.” During treatment the patient once related the discov- 
eiy of a lump in her breast. The “I” had forbidden her to seek help, although 
the patient Avas terrified at the thought that it might be a breast cancer. For- 
tunateljq the tumor Avas found to be benign. 

The relationship between the “I” and the “She” was found to exemplify 
the patient’s antagonistic relationship 'to her mother. _ She was the mother; 
“I” was the patient Avho had nunsed her mother during a sidaiess of many 
years’ duration and yet AA’^as unmoA'’cd AAlien the mothei dnm. hhe daughter be- 
littled her mother’s intelligence, was ashamed of her poor English, and revolted 
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incision, the portion to be removed, especially and persistent^ about the fee; 
she wishes to be informed about the time needed for operation and convalescence, 
kind of anesthesia, and many other details of lesser importance. 

Their wish to save fertility stems from the craving to compete with men, 
as shown in their professional career and conduct of marriage. These women 
were classified by K. Abraham’^ as the revengeful tyjDe, and the next victim is 
the operator whom she charges with neglect, incompetence, or selfishness. These 
patients will accuse the operator of having ruined her health, they will make him 
responsible for having caused her menopausal sjunptoms, even many years after 
the operation. 

The last ease report illustrates this type in which psychotherapy is instru- 
mental in changing this disastrous attitude thoroughly by presenting the patient 
with its predominant trends. The symbolic meaning of a child of her OAvn, de- 
livery, or pregnancy, is self-evident in the case presented and is similar in other 
patients. One has to keep in mind that the sjunbol child is usually replaced by 
other objects, for instance, by a social position, professional career, finally, by 
the choice of the sexual object. 

The Masochistic Woman . — This type has lieen discussed widely in the lit- 
erature in which monstrous examples are recorded. Grunert* described a woman 
39 years of age who was operated upon for adhesions four times a year Avith a 
tot^ of twenty-six laparotomies; and Drescher^ reported on a 23-year-old girl 
with a record of seven different operations within less than two years. Kronig 
referred to the furor opcrativus passivus of this type. I would like to group 
my first case in this class, although her appendeetomj^ was her only operation. 
I am convinced that a woman of her type will find reasons for numerous opera- 
tions, and also surgeons willing to perform them. 

It must suffice to suggest that this type should be treated psychologically 
at the earliest convenience, that tlie operation be postponed (of course, only if 
circumstances alloAv) until the psychological preparation has yielded some re- 
sults. The prognosis is, generally speaking, excellent. 

Conclusions 

The closing words of my presentation aim to forestall criticism on the 
surgeon’s part. The discussion of this po.st operative complication merely stresses 
the fact that castration for uterine fibroids is likely to elicit untoward neurotic 
reactions, which are less due to surgery itself tlian to some psychodynamics 
Avhich, in my opinion, are acting upon myofibroids in one way or another. This 
investigation strives for the elimination of one factor which might abate the re- 
sults of surgery. ' 
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Through the use of sodium amytal, it could be shoYm that the patient never 
ceased to feel guilty for her promiscuous sex life at the age of five, that she had 
expressed death wishes against her brother, that tlie only means of atoning for 
her misdeeds was having a child. When the hysterectomy rendered this prospect 
impossible, tlie patient resorted to depressions, the masochistic character and 
function of which are obvious. When the depression was alleviated by the 
electro shocks, tlie obsessional ideas served the same purpose. 

This observation shows the specificity of the hysterectomy. The removal 
of the lipoma had no effects on this patient’s conflicts because this tumor had 
no emotional connection -with the infantile trauma. However, the operation on 
the sex region destroyed the equilibrium between guilt and expiation. 

It is not bj’- chance that both tumors were connected "with an auto accident 
and that her brother succumbed to a similar cause. This similarity of both 
episodes was apparently accepted by the patient’s unconscious as a retaliation 
for her death wishes against her brother. In any case, the details presented 
explain the patient’s frigidity and the latter, in turn, enhances the gro'wth of 
fibroids, according to E. Kehrer’s theory.® I would like to add that many 
women afflicted vdth fibroids give similar histories. 

The observations just presented permit a few statements pertinent to the 
performance of this operation in neurotic women. First, castration may precipi- 
tate a serious psychic trauma. This aspect has been documented extensively. 
Second, tliis study shows that there is opportunity to prevent this ill effect. We 
may group neurotic women, about to undergo this operation, in three cate- 
gories : The indifferent, the overanxious, and the masochistic. Tliis subdivision, 
I believe, can be made by every physician, even without deeper psychologic 
training. 

The Indifferent Woman . — She may accept the prospect of hysterectomy 
vdtli no apparent fear or apprehension. She usually fails to have its necessity 
verified by other physicians. It is this type who almost idolizes the physician 
who performed the operation, who bears vdllingly and submissively all restric- 
tions, who pays, without the slightest hesitation, any fee requested. On the 
other hand, she will minimize the seriousness of her symptoms, thus seeking 
help as late as possible. In other words, she establishes a strong positive trans- 
ference to the physician, thus reviving her old relationship to her father. That 
was clearly shoum in the second case report in which a woman ’s castration com- 
plex is expressed in the ivish fulfilment type, according to H. Abraham.^ The 
main complaint of this patient was that castration had rendered life worthless 
to her, preventing her from further fantasies. 

So far as this type is concerned, I must admit the difficulty, even impos- 
sibility of predicting this outcome. This patient had been operated on by an 
outstanding gynecologist who was renoumed for his interest and activity in 
psychoanalysis. Behind a submissive facade and a ladylike attitude, this patient 
concealed her neurosis, and she revealed it only when she was faced with com- 
plete destruction. She was afraid to hurt her doctor's reputation and confide in 
him the deterioration of her neurosis subsequent to his indispensable surgery. 

The Overanxioiis Woman . — ^This woman will turn to numerous other au- 
thorities for re-examination and re-consideration of the necessity of the pro- 
posed surgery. She might insist that only the tumor be removed and that other- 
wise her genitals be kept intact — an insistence apparently exaggerated if the 
patient is single, virginal, and close to the menopause. She simply cannot give 
herself in any physician’s hand, she impulsively bargains about the site of the 
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Table I 



I’ATIENTS RECEIVING DEMEROL 
AND HYOSCINE 1 HOUR OR 
LESS BEFORE DELITORY 

PATIENTS RECEIVING DEMEROL 
AND HYOSCINE MORE THAN 

1 HOUR BEFORE DELIVERY 

Kate of respiration 

Eange 

28 to 78/inin. 

24 to 64/min. 

Average 

44.9/min. 

43.7/min. 

Average depth of inspiration 

Kange 

11.26 to 31.23 c.c. 

15.38 to 26.23 c.c. 

Average 

20.19 c.c. 

19.98 c.c. 

Minute volume of inspired air 

Kange 

459.69 to 1,593.14 c.c. 

464.31 to 1,390.62 c.c. 

Average . 

887.03 e.c. 

874.44 c.c. 

Minute volume per pound bod3' 

weight 


Kange 

59.9 to 212.7 c.c. 

64.9 to 188.1 c.c. 

Average 

128.02 c.c. 

120.98 c.c. 





RESPIRATION DURING THE FIRST HOUR OF LIFE 

Robert H. Gottsch^vek, M.D., Denver, Colo. 

(From the University of Colorado School of Medicine, Department of Ohsteirics and Gynecology) 

S INCE demerol was synthesized in 1939 by Eisleb and Sehaumann, there 
liave been many reports of its effective nse and pharmacologic action. The 
purpose of this study was to determine if the use of demerol and hyoseine 
during labor exerted any action on the respiration of the newborn infant, 
when given in dosages recommended by Roby and Schumann;^ and also to 
obtain accurate information on the respiration of the newborn from the time 
of birtli to one hour of age. 

The equipment used in carrying out this studj^ is the same as that de- 
veloped and used by Deming and Washburn^ in their report, "Respiration in 
Infancy.” Records were obtained by an indirect method. The neAvborn’s 
body was placed in an air-tight cylinder with the head outside of the chamlmr. 
A circular rubber collar was used to make an air-tight seal around the infant’s 
neck. A .spirometer was connected with the air-tight cylinder, and a writing 
point was attached to the spirometer float. Recordings were made on a kymo- 
graph. Inspiration was represented by upstrokes on the records, and expira- 
tion by do^vnstrokes. 


Results 

A total of 68 records of respiration in 40 infants during their first hour of 
life were obtained. The earliest records were obtained on two infants seven 
minutes of age. Eighteen records were obtained between 10 and 15 minutes 
of age, 23 records between 16 and 30 minutes, 14 records between 31 and 45 
minutes, and 11 records between 46 and 60 minutes of age. All records ob- 
ta.ined were on full-term normal infants, and none of the recordings were made 
while the infants were crying. All but two newborns in this group were de- 
livered vaginally. These two infants were delivered by cesarean section after 
eight- and nine-hour tests of labor for borderline eephalopelvie disproportion. 
These two eases were not separated from the others in the statistical analysis 
because of their similarity to the other cases. 

Fifty-three records were obtained on 31 newborns whose mothers had re- 
ceived demerol and hyoseine. The minimum dosage was 300 mg. of demerol 
and 0.6 mg. of hyoseine. The maximum do.sage given was 300 mg. of demerol 
and 1.5 mg. of hyoseine during a nine-hour period before delivery. In two 
instances the medication was given intravenously ten minutes before delivery. 
Seventeen of the ijatients received demerol and hyoseine one hour or less prior 
to delivery. Thirty-one records were obtained on these 17 patients. Twenty- 
two records were made on 14 ])atient.s who received the medication over one 
hour before delivoiy. An analysis of the.se records api)ears in Table I. 

From Table I it can be seen that the time of administi-ation of demerol 
and hyoseine prior to delivery exerts little or no efi'eet on the newliorn baby’s 
re.spiration. 

In Table IT a comparison of the 53 records obtained on cases receiving 
demerol and liyo.scine is made with the 15 records in 9 cases not receiving any 
medication. 


0.=51 
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TabUE II 



PATIENTS RECEIVING , 
DEMEROL AND IITOSCINE 

PATIENTS NOT RECEIVING 
DESIEROL AND HYOSCINE 

Eate of respiration 


24 to 66/min. 

Eange 

24 to 78/min. 

Average 

44.4/min. 

48/min. 

Average depth of inspiration 

11.26 to 31.23 c.c. 

13.03 to 38.40 c.c. 

Eatige 

Average 

Minute volume of inspired air 

20.10 c.c. 

17.16 c.c. 

Eange 

459.69 to 1,593.14 c.c. 

455.07 to 1,769.46 c.c. 

Average 

880.53 c.c. 

810.17 c.c. 

Minute volume per pound body -weight 



Eange 

59.9 to 212.7 c.c. 

78.8 to 247.4 c.c. 

Average 

124.9 c.c. 

121.66 c.c. 


Comment 

From this talralation one can eonclnde that demerol and hyoscinc definitely 
exert ho effect on the respiration of the newborn. Therefore, when abnormali- 
ties oecnr in the respiration of the newborn after demerol and hyoscinc medi- 
cation, the etiology must be explained on some basis other than the medication. 

In all but one case the infants cried withhi a few seconds of delivery and 
no resuscitation was required. Resuscitation was necessary in the one case of 
a persistent occiput posterior. This study would undoubtedly have been more 
interesting if records could have been obtained before 7 minutes of age. This 
was impossible because of the technical difficulties of placing and sealing the 
infant in the chamber. Even though most of the effects of a general anesthetic 
on the newborn have disappeared after seven minutes, it was deemed advisable 
to make a comparison between the respiration of those infants born from 
mothei’S receiving a general anesthetic with those born from mothers not re- 
ceiving a general anesthetic. There were 21 cases in this series delivered while 
the mother was receiving a general anesthetic (ether or cyclopropane). The 
other eases, in most instances, were delivered with the aid of a pudendal block. 
Those cases receiving a general anesthetic received only oxygen just prior to 
the delivery of the head and duinng delivery of the body, never allowing the 
anesthetic to become so light that the patient became restless. There is no 
doubt that an incorrectly administered general anesthetic does exert a definite 
influence on the newborn's respiration; however, this was not noted in our cases. 
The minute volume per pound body weight is used for comparison, since avc 
feel this is the most accurate basis for comparison of respiration in the new- 
born. In .37 records on the 21 patients receiving a general anesthetic the 
minute volume per pound body weight was 124.28 c.c.; whereas, in the 31 
records on the 19 patients not receiving a general anesthetic, it was 124.08 c.c. 
Therefore,, we conclude that the general anesthetic exerted no effect on the 
infants’ respiration after 7 minutes of age. 

A comparison was also made in the minute volume j^er pound body weight 
in relation to the parity of the mother. 3’he 14 babies delivei-ed from multip- 
arous mothers had a minute volume per pound of 134.2 c.c. ; whereas, the value 
for the 26 babies delivered from primiparous mothers was 117,8 c.c. Even 
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Fig-. 2. — A, Example of ^eg^llar type of respiration obtained on an infant 15 minutes 
after birth. 

F, Example of cog--n'heel expiration obtained on an infant 25 minutes old. 

C, Example of irregular type of respiration obtained on an infant 7 minutes old. 

D, Example of extremely periodic type of respiration obtained on an infant 3 days old. 
Note the fine excursions that occur 'during the apneic portion of the record due to heart 
action. 
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The author is greatly indebted to Dr. A. H. Washburn for the use of the equipment 
which made this study possible, and to Dr: G. B. Ingraham and Dr. Richard Whitehead for 
their numerous helpful suggestions. 
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tlioiigli this is a small series of cases, we believe that a difference of 16.4 c.c. 
per pound body weight is great enough to be of significance. 

In .summarizing our records to obtain values for respiration in infants one 
hour of age or less, it was felt that ail 68 records should be included, since no 
evidence of any effect of either the medication or the ane.sthetie could be found 
in the previous analj'sis. A comparison is presented with the values obtained 
by Deming and Hanner® for infants during their first day of life. 


Table HI 


AVERAGE RATE 

PER JIINUTE 

ATORAGE DEPTH 
rXSPIR.\TIOX PER 

OF 

c.c. 

AA-ERilGE VOLUJfE 

1 PER JfIXUTE, C.C. 

AVERAGE VOLUME 
PER POUXD, PEP. 
JtIXUTE, C.C. 

Our results 

Deming and ITanner 

4.=3 

41 

39.43 c.e. 
18.70 c.c. 


8C1.5 c.c. 

734.0 c.c. 

124.1 c.c. 

106.1 c.c. 


In all instances our values for the infant one hour of age or less are higher 
than the values reported by Deming and Hanner for infants during their first 
day of life. Their results are very similar to values we obtained on six infants 
later during the fii’st day of life. Therefore, we feel justified in concluding 
that the volume of air inspired per minute per pound body weight is higher 
during the first hour following delivery than later during the first day of life. 

No attempt was made to divide the records into types of breatliing; hoiv- 
ever, it is of interest that all but one of the types described by "Washburn and 
Deming were noted. The periodic (Chcyne-Stokes) tyiie of respiration thej’’ 
describe was not obtained on any of the infants one hour of age or less, but 
was obtained on a normal female infant three da 3 'S of age. Photographs of 
the types observed are included (Fig. 2). The record obtained on the 3-day- 
old infant is included to illu.strate the aeciu-aej’' of the equipmeiit used. In the 
apneic portion of this record, the infant’s heartbeat is recorded. 

Summary 

1. Anal3’’sis of 68 records of respiration in the newborn one hour of age 
or less is presented. 

2. From this study it has definitely been shown that demerol and lijmseine, 
no matter when administered, exert no etfect on the respiration of the new- 
born from 7 minutes to one hour of age. This had been accepted as a clinical 
fact; however, prior to this time, no accurate assay has been presented. 

3. It has been sho'svn that a general anesthetic, when it is properly ad- 
ministered, exerts no effect on the respiration of the newborn after 7 minutes 
of age. 

4. During the first hour of life infants born of primiparous mothers had 
a lower respiratorj'- volume per pound bodj’' weight than tho.se born of multip- 
arous mothers. 

5. The Amlume of air inspired per minute per liound bodj^ weight is greater 
during the first hour following delivery than later during the first da.y of life. 

6. Values are presented which can be used as normal values for respira- 
tion in the very young infant. 
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4. On the fourth day (ninety to one hundred iiours post partuin), in addi- 
tion to the abdominal exercises . which Avere continued dailj^, llie tAvice daily use 
of the knee-chest position (AAuthout spreading the liuttocks) for tAvo minutes Avas 
begun. The patient spent thirty minutes in a chair in the morning (Avhile the- 
bed Avas being made) and, if the response Avas good, Avas alloAved to eat her eA^e- 
ning meal sitting up at a card table. 

5. She Avas alloAA’^ed up and about tAvice for thirty minutes each time on the 
fifth day and, if she had a priAmte room, Avas given toilet priAoleges. 

6. On the sixth day all patients Avere given toilet privileges and permitted 
three one-hour periods out of bed. She Avas instructed in perineal care and 
practiced it herself. 

7. On the seventh day the patient A\'as peimitted 1o take a shoAver and 
spend half the hours of the day up. Because of the nursing shortage she Avas 
encouraged to make her oaaoi bed. She ate all lier meals at a table, and receiA’^ed 
instruction in the nursery. 

8. On the eighth day she AA^as alloAA^ed to aa’osIi lier hair herself, and Avas 
encouraged to AvaUr through the corridors of the AA’ing. If slie desired to go home, 
or if there AA’^as a shortage of beds, .she Avas discliai’ged. 

9. Her instructions included the continuation of the abdominal and knee- 
chest exercises, and the addition over the next I.aa'o Aveeks of others involving the 
leg, abdomen, and fiank muscles. Slie AA'as pei’mitted to go up and doAvn stairs 
cautiously and Avith limitations .that Amried AAUth the circumstances. Douches 
Avere begun with the appearance of lochia alba. The patient AA-as advised to be 
gradual in her resumption of AA^oi*k, and in a feAA' cases Avas alloAA-ed to travel, 
even across the country, Avhen the baby aa'os three Aveeks old. 

No haimful efCccts Avere noted as long as five moiiths ])ost parlum. On the 
contrary, the benefits of this I’egimen AA-erc strildng. The AA’omen consistently 
had a high morale and a sense of AA^ell-being, and multiparas compared their 
status daily with that of the previous pregnancies Avith actual enthusiasm. 

The degree of involution of the uterus AA'as not recorded, but the impre.ssion 
remains that it AA-as faster than usual. The lochia AA^as more profuse the first 
three days, despite the exhibition of oral ergonovine. In only 17 eases AA'as true 
lochia iTibra noted on discharge from the hospital, and in only one did it persist 
for three AA'eefe. Ketaincd sccundines Avere extracted in tAA'o cases of subinvolu- 
tion at the hospital, and in a third case a roll of secundines aa'rs AA’ithdraAvn at 
the six-Aveek A'isit, there being, hoAvever, no bleeding fluring the interval. One 
AA'oman deA'cloped a severe uterine hemorrhage on the eighth day, the cause being 
mideterrained, but, as .she had had an identical episode AAoth her first i)i-egnancy 
during Avhich she had been in bed for scA'en clays post-partum, it AA-as deemed 
irrelcA-ant to the early rising. 

Episiotomies AA'ere repaired AA-ith No. 0 plain catgut in layei-s, subcuticulai-ly 
for the sldn. In three eases there Avas sepai-ation that included the muscle layei-s. 
One AA’oman AA-eighecl 286 lbs., and tissue healing under the best circumstances 
AA'ould have been difficult ; the second AA-oman had a frank infection of the 
episiotomy area befoi'C the separation, and it is quest ionable Avhat pai-t actiA'ity 
played; in the third case no specific cause Avas assignable. But the percentage 
of separatioiLS AA-as not sigiiificantly greater than is found in ordinai-y ca.ses. 

There AA-ere no frank pelvic infections, and during the liosi)ital stay only 
fiA-e cases of true morbidity A\-ere recorded (100.4° F., la.sting Iaa-o or more 



EARLY PUERPERAL RISING- 

Arthur G. King, M.D., Cincinnati, Ohio 

S TIMULATED by the success which has attended the early ambulation of 
general surgical patients, a study was undertaken of the effects of similar 
treatment on women immediately after childbirth. The careful basic work of 
Bernard Newburger,^ published posthumously in 1943, showed that in experi- 
mental rats postoperative activity accelerated the early phase of healing of in- 
cised tissues, and it was felt that the physiology of the pregnant and parturient 
woman did not differ sufficiently from that of other surgical conditions to an- 
ticipate a less favorable result than that obtained either in experimental animals 
or human surgical cases. 

A total of 221 women were studied beUveen December, 1944, and December, 
1945, at the Regional Hospital, Fort Knox, Kentucky; MeCaw General Hospital, 
Walla, Walla, Washington; and Bushnell General Hospital, Brigham City, 
Utah. The need for early postpartal activity came about both because of the 
shortage of beds allotted in Army hospitals to dependents of officers and men 
in the service, and the necessity on the part of the young wves of reducing to 
a minimum the period of invalidism following their deliveries. These girls lived 
near Army posts far from mothers and relatives Avho might help them on their 
discharge from the hospital, and home nursing help, either trained or practical, 
as well as domestic help, was almost impossible to obtain. Their living condi- 
tions were often substandard, and most of the young mothers lived in constant 
expectation of sudden changes in station or overseas’ orders for their husbands. 
Thus, almost the entire group was impelled by circumstances to foi’ego the luxury 
of ten days in the hospital and three more weeks of semi-invalid care and con- 
sideration as convalescents. 

At first the cases for early rising were selected, but because of the encourag- 
ing results, a routine Avas gradually developed A^'hich Avas used on all uncom- 
plicated parturitions. The exceptions included any general medical or surgical 
condition, toxemia, seAmre anemia, the loss of over 500 c.e. of blood at the 
time of deliveiT, and anj’- unusual circumstances of labor that offered poten- 
tialities of infection. The use of forceps and episiotomy, Avhieh Avas almost 
routine, was not a contraindication. The procedure consisted of ; 

1. Standing, assisted, by the side of the bed for one full minute Avithin the 

first tAventy-four hours after delivery. The patient was alloAved to lie on her 

abdomen as desired, and a full diet Avas offered to her. 

2. On the second day she sat on a chair for five minutes. 

3. On the third day (a) the patient sat up in a chair some distance from 

the bed, and to Avhieh she Avalked for Aa'c minutes tAvice during the da}^; (b) 
abdominal exercises in bed were started, consisting of tensing the abdomen and 
alternately raising and loAv^eiing the head and shoulders (unassisted by the arms) 
to the easily tolerated height, ten times, 3 to 5 times a day. 

♦Presented at a meeting- of the Cincinnati Obstetrical Society, May 16, 1946. 
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sense of well-being and are benefited paj’-chologically not only during the puer- 
perium, but in their attitude toward the entire episode of pregnancy.- ' They 
are prepared by the regimen of increasing activity to leave the hospital by the 
eighth day post partum, and their convalescence at home is shortened consider- 
ably. 

Reference 

1. Newburger, Bernard: Surgery 13: 692-695, 1943; and Surgery 14: 142-149, 1943. 
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days). One was the infected episiotom}’, and one was accompanied by such 
terrific breast engorgement as to leave no doubt as to the cause. The other 
three represented low grade infections of the locliiametra type. Again, tliis 
incidence represented no increase in morbidity that might be ascribed to early 
rising. 

One woman only had any .symptoms that miglit conceivably have indicated 
thromboplilebitis, but she had no fever. Tlie routine was interrupted in her 
ease, keeping her in bed; after tliree daj-s, during wliich her symptoms disap- 
peared, she was allowed up and was discharged on the tenth day. 

Lactation seemed to be unaffected by the early activity, although no specific 
studies were made. An unusually large number of these mothers preferred not 
to nurse, and lactation was suppressed easily with estrogenic substance. 

Unfortunately, only 140 of these 221 patients repoi'ted for examination gix 
weeks post partum. Among these women, 23 had a uterus that was definitely 
retroverted (third degree), and another eight were described as having first 
or second degree retroversion. This is at most 26 per cent, which compares 
favorably unth the 40 iier cent of Avomen ordinarily conceded to have retrover- 
sion at the six-Aveek Ausit. There AA'erc no cases of descensus and no sequelae of 
childbirth that might be ascribed to straining of the ligaments or failure to rest 
the heavy puerperal uterus. This is to be expected, inasmuch as recumbenc}' 
alloAvs giUAuty to exercise the least faA'orable effect on the pelvic organs. While 
no exact figures are aA’^ailable for comparison, remarkably few Avomen complained 
of leucorrhea, and only 21 had any ceiwicitis that Avarranled comment in the 
records. 

The Avomen Avere enthusiastic Avithout exception in their report of hoAV 
they felt during the six-Aveek inter\*al. By the fourth AA'cek most of them were 
doing as much or more than they had done before pregnancy. They felt Augorous 
and energetic; the comments of the multiparas Svere of particular satisfaction, 
regarding not only the physical benefits, but the psychological results. 

Summary 

Report is made of the experiences in three Army hospitals Avith 221 parturi- 
tions after AAliich a regimen of early exercise and activity Avas directed. The 
routine included standing for one minute the first day post partum, sitting in a 
chair for fiA’e minutes the second day, abdominal exercises in bed, and Iaa'o fn'c- 
minute sitting episodes the third day, knee-chest exercises and Iavo thirty-minute 
sitting periods the fourth day, AA'alking about and toilet priA'ileges on the fifth or 
six day, a shoAA'cr the scA'cnth day, and discharge from tlie ]ios])ital on the eighth 
day AA'hen desired or nece-ssaiy. 

The incidence of complications, .subin A-olut ion, prolonged lochia rubra, 
episiotomy breakdoAvn, infections, and uterine retrovei'sion Avas not greater than 
that found in any .series of Avornen treated ])ucrperally Avilli bod rc.st foi- .six or 
scA-en days and ho.spitalization to the tenth day. 

It is felt that early ]merperal iTring in uncomplicated cases of childbirth 
is desirable and AA-ilhonl danger or unfavorable .sequelae. The Avomen liaA'C a 
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Table 1. Indications fob Sections 



compares favorably with fibres offered by Smith,® 33 per cent; Free,^ 31 per 
cent; and Gustafson,® 26.6 per cent in elective cases and 53 per cent in emergencj'’ 
cases as compared with Barney et ah,® 45 per cent; Briscoe,® 23.2 per cent for 
classical sections, and 9.5 per cent for low cervical operations. 

There are certain factors which, we feel, definitely influence morbidity. 
First, is the type of the operation and tlie skill of tJie surgeon. We use a six 
inch Pfannenstiel tjiie of incision and do a low cervical operation, with sutur- 
ing of the parietal peritoneum to the utei-ovesical peritoneum to prevent con- 
tamination of the general peritoneal cavity. The uterus is closed in two layers 
vnth a continuous suture of chromic catgut No, 1, and a cotton technique is 
used for the closure of the abdominal woiuid; cotton No. 40 for anterior shoal Ii 
of the rectus; cotton No. 70 for subcutaneous tissue and skin. 

The second factor is the use of continuous spinal anesthesia for all cases. 
We use pontocaine and glucose mixture. The continuous method is used so 
that the smallest possible amount of ane.sthetic agent may be given, but more is 
available if needed. AVe have found no contraindications for the use of this type 
of ane.sthesia. 

The third factor is good prenatal care. Most of our referring physicians arc 
meticulous concerning this factor. 

The fourth factor is the avoidance of jiosl operative catheterization. Early 
rising and bathroom privileges obviate this complication. Funnel hide is n.sed 
occasionally when nece.ssarjL 
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EELATION OF EAELY EISING TO MOEBIDITY IN CESAEEAN 

SECTION 


Donald M. Headings, M.D., F.A.C.S., and Eueus E. Palmer, III, B.S., M.D., 

Norristown, Pa, 

(From the Montgomery and Sacred Heart Hospitals) 

I N 1945 Jolinston^ read a paper before the American Association of Obstetrics 
and OjTiecology in which he stated that in 1923 to 1926 in Houston, Texas, 
while general surgeons were doing cesarean sections, the maternal mortality 
was 14,4 per cent. He condemned the opei'ation in the hands of general sur- 
geons. This statement caused us to review our records and compare our stand- 
ards with those published by other autliors as to maternal mortality, fetal mor- 
tality, and maternal morbiditj\ Dieekmann^ states tliat maternal mortality 
should be below 0,5 per cent. 

In the period from Jan. 1, 1940, to Jan. 1, 1946, the senior author has per- 
formed 207 consecutive cesarean sections without a maternal death. This com- 
pared with the figure offered by Johnston^ of 2.2 jier cent; Smith,® of 0.9 per 
cent; Free,'^ of 0.4 per cent; Gustafson,® of 0.96 per cent; Barney, et al,,® of 1,7 
per cent; Eoseiison,^ of 3.2 per cent; Briscoe,® of 0.7 per cent; and DeNor- 
mandie,® of 2,5 per cent. 

In NorristouTi, Penusjdvania, there are no obstetricians who perform cesar- 
ean sections. However, there are obstetric chiefs of service who are consulted 
concerning obstetric practice and emergencies. These men refer tlie cases to tlic 
surgeon for operation. Most of tlie cesarean sections, therefore, are done on a 
consultation basis. 

Prom Jan. 1, 1944, to Jan. 1, 1946, 102 cesarean sections were perfoi’med 
by the senior author. The number of hospital deliveries wa.s 2,756, and the 
total number of cesarean sections by all surgeons was 132, giving an incidence of 
4.8 per cent. This is not a true figure, however, because some of our cases are 
sent from surrounding communities Avhieh have hospitals, aiid many home de- 
liveries are still lieing done. The indications for this series are outlined in 
Table I. 

In tliis series our matei-nal mortality was zero. Our fetal mortality was 5 per 
cent. Three of these babies were stillborn, and the other two died vnthin twenty- 
four hours after delivei'y. The first stillborn was one of twins, in a 17-yeai-old un- 
married Negro girl Avho had no prenatal care. The fetus was macerated and 
gave evidence of being dead for a number of days. The other twin was norma] 
and was discharged with the mother. She was admitted as a con^uilsive eclamp- 
tic and was operated upon on the fifth day after admis-sion. The second was a 
22-ycar-old gi’avida ii, seven months pregnant, who had a pi-emature separation 
of the placenta. Because of the dLslanee involved in traveling, she was not sec- 
tioned until two hours after the onset. The baby was found compre.s.sed by a 
huge clot. The third ca.se was also in a patient with premature .separation of 
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3. Early rising definitely limits tlie incidence of postpartum and post- 
operative complications. 

4. Early rising leads to considerable economic saving to the patient and 
allows full use of the available hospital facilities. 

5. The patients are grateful not only for lessened expense, but also because 
of the definite improvement in the po.stoperative sense of well-being and avoid- 
ance of the marked wealmess so noticeable in patients kept in bed twelve or 
fourteen days. 

6. The foregoing statistics definitely prove that in the hands of the well- 
trained general surgeon, the operation of cesarean section can, and is, a safe 
procedure. The morbidity and mortality can be, and sometimes are, lower in 
such hands than in those whose work is strictly limited to obstetrics. 


Since acceptance of this article for publication, twenty-six cesarean sections were per- 
formed; all were ambulatory on the first day with no mortality, and only one patient was 
morbid for thirty-six lioiirs. 
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The fifth factor is an earlj'' decision to operate. If tlie indication is present, 
the operation should be done before the patient loses strength, and rupture of 
the membranes or frequent examinations allow opportimity for sepsis to de- 
velop. 

The sixth and most important factor is early rising postoperativeljL We 
feel that early rising postoperatively definitely lowers the morbidity. During 
the latter half of 1944, because of favorable reports from various authors^®'^'' 
concerning early rising, we started allowing our patients out of bed on the third 
postoperative day. Because they did so well, we allowed a few out of bed on 
the second postoperative day. The results were still more satisfactory, so we 
routinely allowed aU . patients out of bed on the first postoperative day. Forty- 
nine patients were allowed out of bed on the first postoperative day,, eleven on 
the second, and ten on the third. Thus, seventy of our one hundred two 
cases were out of bed on the third day or before. In this group only two were 
morbid, a percentage of 2.8 per cent ! The first patient was a 24-year-old primip- 
ara who was in labor thirty-six hours before we were eaUed. Her temperature 
was elevated to 101° F., .on the second postoperative day, and 101.3° F. on the 
third day. Follo^ving this her temperature returned to normal and remained so. 

The second case was a 33-year-old gravida v who was admitted to the hospi- 
tal in a condition of eclampsia with convulsions. She had concurrently a pyelo- 
nephritis with a preoperative temperature ranging between 102° to 104° F. 
She was delivered of a viable baby and had a normal postoperative course until 
the sixth da}’-, when the pyelonephritis recurred. This was controlled within 
a few days. 

In this series of 102 eases, there were no cases of thrombophlebitis, plilebo- 
thrombosis, upper respiratory infection, pulmonary embolism, cystitis, or wound 
dehiscence, and only one wound infection. The wound infection occurred in 
the eclamptic with the macerated fetus. By careful postoperative examination 
we found no cases of subinvolution of the uterus, prolapse of the uterus, forma- 
tion of eystoeele or rectocele that could in any way be attributed to the fact that 
the patients were allowed out of bed eaily. "We, therefore, feel that early rising 
definitely lowers morbidity following cesarean section, and that no complica- 
tions occuiTed from its use. 

Because our patients are ambulatoiy and do not develop complications, they 
are allowed home on the seventh day and eighth day postoperatively. This al- 
lows a considerable economic saving to the patient and gives a quicker hospital 
turnover, allowing full use of the available hospital facilities. 

Summary 

1. Two hundred .seven cesarean .sections wei-e presented with the maternal 
mortality of 0. One hundred two consecutive cases arc reported Avith a fetal 
mortality of 5 per cent, and maternal morbidity of 9 per cent. In cases 
in which patients were allowed out of lied early, the morbidity was only 2.8 
per cent. 

2. No complications developed from the routine practice of getting all pa- 
tients out of bed on the first postopei'ative day. 
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COMPOSITION OF THE HUMAN PLACENTA 
II. Lipid Content 

J. P. Peatt, M.D., Mildeed Kauciieb, M.S., Elsie Moyer, M.S., 

Ali^en J. Eichaeds, B.S., and Harold H. Williams, Ph.D., Detroit, Mich. 

(From the Besearch Laboratory, Children’s Fund of Michigan and the Department of 

Obstetrics, Henry Ford Hospital,) 

L ipids are important sources of nourishment for the grooving fetus and, 
i with the improved methods of analysis, it has been possible to determine 
the partition of the various lipid fractions in the tissue of placentas delivered 
foUo'Riing the birth of normal infants at full term, 

Edaus^ emphasized that methods of preparing the tissue and the selection 
and use of solvents in the extraction process explain the diverse results present 
in the literature on the lipid content of the human placenta. Higuchi^ found 
in full-term human placentas 0.85 Gm. of fatty acids per 100 Gm. of fresh 
weight, but if the placentas were thoroughly washed, only 0.54 Gm. per 100 
Gm. was found, indicating that one-third of the fii’st value was from the blood 
present. Klaus di’ew attention to the comparatively low values for lipid phos- 
phorus which Bienenfeld® obtained, attributing them to the use of petroleum 
ether as an extraction solvent. The special value of Bienenf eld’s work lay in 
her early demonstration of the reduction of lipids in the human placenta dur- 
ing pregnancy. Her comparison of placentas from pregnancies of three to five 
months with placentas at term indicated a decrease in total petroleum ether 
extract from 8,6 to 4.4 per cent of the dry weight. Total cholesterol dropped 
from 2.25 to 0.37 per cent of the dry weight and cholesterol esters from 1.25 
to 0.12 per cent, thus the free ehole.sterol diminished less than did the choles- 
terol esters. 

Watanabe,^ in the developing human placenta, demonstrated a fall in total 
cholesterol, total ether-soluble phosphorus, total lipids, and total fatty acids. 
Needham® pointed out that Watanabe’s data definitely brought into focus the 
question of the source of fetal food: whether the placenta elaborates and 
stores nutriments or whether the fetus draws from the maternal blood as 
needed. Watanabe’s lipid data, expressed in terms of weight of the embryo, 
show that at the fourth month of development the fats and lipids of the 
placenta are present in greater quantity in relation to the weight of the em- 
bryo than at any other time. Prom these results Needham points out a simi- 
larity between the developing placenta and'the developing hen’s egg. In both 
there is disintegration of the lipid, releasing fatty acids, phosphorus, and choline. 

Evidence of important nutritional functions of the placenta have been con- 
tributed by Boyd and Wilson,® who, in experimental studies on the transfer 
of nut]fiments through the umbilical vein to the human fetus, have demon- 
strated the passage of phospholipids, free cholesterol, and cholesterol esters. 

Procedure 

The lipid distribution was determined in placentas obtained following 
delivery of nine healthy women at full term.* The preparation and drying 
of the material are described in the preceding paper.’’ The dried material was 
extracted with hot ethanol, then with ethyl ether. The final extracts, com- 
bined, represented approximately a three to one mixture of alcohol and ether, 
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lipid contents of the guinea pig placenta. With the excejition of neutral fat, 
his work shows a different lipid pattern from that in the human placentas 
reported here. In the guinea pig free cholesterol and phospholipid are double, 
and ester cholesterol one-half that found in human placentas. 

Table II summarizes the lipid pattern of the placentas. Of the total lipid, 
two-thirds was essential lipid (total lipid minus neutral fat). The largest 
component of the essential lipid, approximately three-fourths, was phospho- 
lipid, with free cholesterol comprising 11 per cent, and eerebrosides and 
cholesterol esters each 6 per cent. Of the phospholipid, one-half was lecithin, 
one-third was cephalin, and 14 per cent was sphingomyelin. 

Summary 

The total lipid (phospholipid [cephalin, lecithin and sphingomyelin] free 
and combined cholesterol, eerebrosides and neutral fat) distribution in nine 
human placentas is reported. No great individual variations in the lipid pat- 
tern were noted. Of the total lipid, one-foiu’th was neutral fat. l^hospholipitl 
comprised three-quarters of the essential lipid (total lipid minus neutral fat) ; 
and of the phospholipid content, one-half was lecithin, one-third Avas cephalin, 
and 14 per cent was sphingomyelin. 

The total lipid aA’^eraged 12.36 per cent of the dry weight, of wiiieh 3.51 
per cent Avas neutral fat and 8.85 per cent Avas essential lipid. Of the dry 
Aveight, 0.53 per cent Avas cerebroside.s, 0.99 per cent Avas free cholesterol, 0.54 
per cent AA^as cholesterol esters, and 6.79 per cent Avas phospholipid. Cephalin 
averaged 2.26 per cent of the dry Aveight of the placentas, lecithin Avas 3,55 
per cent, and sphingomyelin Avas 0.98 per cent. 

Note. — T he third contribution, dealing with the -vitaniin content of the human placenta, 
will be included in the next issue. 
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and were analyzed for sphingomyelin, total and free cholesterol, galactose, 
and acetone-soluble glycerol. From the analyses, total phospholipid, choline 
phospholipid, cephalin, lecithin, cholesterol ester, cerebrosides, and neutral fat 
were calculated. The complete details of all methods used for analyses have 
been published.® 

Results 

The lipid composition of each of the placentas is presented in Talile 1. 
The total lipid averaged 12.36 per cent of the dry weight, and neutral fat, 
3.51 iier cent. Bienenfeld obtained a total lipid value of 4.4 per cent of the 
, dry weight (petroleum ether extract) ; Mohr and Heimann® found 15.75 per 
cent; Mohr and Fi-eund,’” 10.0 per cent; Polano,’^ 6.4 per cent; and Watanabe,^ 
n.26 per cent. 

The average essential lipid (total lipid minus neutral fat) was 8.85 per 
cent of the dry weight, with total phospholipid composing 6.79 per cent, of 
which 2.26 per cent was cephalin, 3.55 per cent lecithin, and 0.98 per cent was 
sphingomyelin. Cerebrosides averaged 0.53 per cent; free cholesterol, 0.99 
per cent; and cholesterol esters, 0.54 per cent of the dry weight. 

The highly specialized and functionally active placental tissue is rela- 
tively high in free cholesterol and jiliospholipid, a characteristic of other organ 
tissues, in contrast to the low phospholipid and free cholesterol contents of 
muscle.^®’ . 

Thannhauser, Beuotti, Walcott, and Reinstein’^ have reported the phos- 
pholipid analyses of normal human organs and, in general, the lipid composi- 
tion of the iilaeenta resembles that of such organs as the lung, kidney, and 
heart. This resemblance is especially mai'ked in the phospholipid content and 
in the lecithin to cephalin ratio, which is high for the placenta. 

The phospholipid to cholesterol ratio was found to be 5.2, quite similar to 
the ratio of 5.8 for newborn rats,^® or to smooth muscle, for which Bloor^® 
reports an average ratio of 4. In the placenta, as in newborn rats, cephalin is 
lower than lecithin, a relationship Avhich is reversed as the rat matures.'"’ 
h^ree cholesterol also is higher than cholesterol esters in jmung rats and pla- 
centa, whereas in older rats the latter ai’e present in the greater amounts. The 
ratio of free cholesterol to cholesterol esters in the placenta, 1:0.54, is the 
reverse of that found by Klaus, who obtained 0.40 per cent of free cholesterol 
and 1.69 per cent of cholesterol esters, a ratio of 1:4.2. Bienenfeld found a 
ratio of 1:0.4, although her absolute Amlues were much loiver than Avere ob- 
tained in the present study, 0.30 per cent of free cholesterol and 0.12 per cent 
of cholesterol esters. Total cholesterol represented 1.31 per cent of the di\v 
Aveight, AA^hile Klaus' reported 1.40, Bienenfeld,® 0.37, and Mohr and Heimann,® 
1.55 per cent of the dry.Aveight. 

The guinea pig and the human being lioth shoAv a lipemia in preg- 
nancy,"’ in contrast to many other animals, and, as Boyd has pointed out, 
in gross and microscopic appearance the placentas of guinea pigs and Avomen 
are much alike. Boyd'® has reported the neutral fat, cliolesterol, and phospho- 


Tablb II. Average Lipid DiSTRiBuriorr in Nine Human Placentas 


PER CENT OP TOTAL 

LIPID 

1 PER cent op essential LIPID 

1 PER CENT bp PHOSPHOLIPID 

Neutral fat 

32.3 

Cerebrosides 

6.0 

Cephalin 

33.3 

Essential lipid 

67.7 

Free cholesterol 

11.2 

Lecithin 

52.3 



Cholesterol esters 

6.1 

Sphingomyelin 

14.4 



Phospholipids 

76.7 




‘The investigation of the composition of the placenta was a part of studies of moUiers 
during pregnancy and lactation, the composition of their milk, and _ the growth of their 
infants. Partial support for the Investigation was given by the Nutrition Foundation, Inc. 






AN UNUSUAL CASE OP HOLOACEPHALUS 


I\rELVJN T. PkXNELL, i\r,D., AND ALBERT J. KuKRAI., M.D., St. LOUJS, i\Io. 
(From ihc Department of Obstetrics and Gynecology, St. jMiis University 

School of Medieme) 

O N JANUAliy 12, 1946, a 17-y car-old, white primipara was admitted as 
a patient to the obstetric department of St. Slary’s .Hospital. Tlie patient’s 
last menstrual period had been June 18, 1945. She was having moderatelj^ 
strong contractions which had begun six houi-s before, lllembranes were intact 
and there was no liemorrhage. Petal heart tones, heard in the right lower 
quadrant, were 130, and of good quality. When the cervix had 6 centimeters 
dilatation, a breech presentation was definitely detennined. Petal heart tones 
remained 120 to 130, and of good quality. Six hours after her entry into 
the hospital, the patient delivered spontaneously a male child as a frank breech, 
in right sacroanterior position. The fetus was completely acephalic, w’itli a 
large dark blood clot adherent to tlie neck. The color was good. The cord was 
pulsating, and there was no evidence of twisting or knotting. Tlie baby’s 
heaif was beating forcibly. After approximately four or five minutes the cord 
was clamped, tied, and cut. The heart continued to beat for another five or 
six minutes; the beats became gi’aduaUj' weaker, and finally “death” occurred, 
The third stage of labor was uneventful. The cord was normal in appearance 
and length. Hemorrhage amounted to about 150 c.c. Vaginal examination at 
this time, and x-ray of the pelvis later, failed to reveal any evidence of re- 
tained or old unabsorbed bony elements. 

The patient’s childhood history was essentially negative. Diagnosis of 
pregnancy was first made four months prior to her entry into the hospital, when 
the patient underwent an operation for acute appendicitis. The day after this 
opei’ation she noted slight, dark red, vaginal spotting, which lasted for five or 
six days, and then stopped completely. After the operation, she noticed tran- 
sient “nagging backache” in the left lumbar region; this occurred two or three 
times a week and was brought on by standing for long periods. Menstrual 
history of the patient was essentiallj^ negative, except for rather severe dysmenor- 
rhea the first two days of the period. Four months prior to the estimated date 
of the last mensti’ual period, the patient states she was under treatment for 
mild hypothyroidism and functional amenorrliea. The missed period which 
signalled onset of the pregnancy was mistaken by the patient as a symptom 
of her hypothyroidism. 

Physical examination revealed no abnormalities. 

The patient’s husband, 19 years old, had essentially negative past histoiy. 
His mother liad ten eliildren, two eaily abortions, and one premature child who 
died after two weeks of life. His si.ster had had tliree premature deliveries; 
two of her children are living and well, and one is a 13-year-old idiot now in an 
institution. The mother of the patient has two children, both living and well; 
she had no abortions. 

Autops^l/ of Fetus . — The body was that of a 714 months’ premature male 
infant, born complete^ without a head. The bodj^ measured 30 cm. in length, 
aqd, . weighed 1,110 grams, • ■ External examination - revealed- an appendage of 
skin covered with hair and measuring 7 cm. in length and 2 cm. across. This 
appendage arose from the right side of the stump of the neck; it was soft and 
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THE EFFECT OF ESSENTIAL HYPERTENSION ON PREGNANCY 


John A. Sharkey, M.D., and Catherine B. Hess, M.D., Philadelphia, Pa. 

(From the Department of Obstetrics and Gyneedlogy, tJw University of Pennsylvania 

School of Medicine) 

T he hypertensive pregnant patient can be classified as having either essential 
hypertension, malignant hjTiertension, arterial hypertension of Imown 
etiology, or pre-eclampsia. This paper is concerned only with essential hyper- 
tension discovered during pregnancy, its effect on the health of the mother 
and child, and upon the mother after termination of such a pregnancy. The 
pregnant patient witli hypertension may ask one or more of the following ques- 
tions : 

1. Will pregnancy aggravate the hypertension? 

2. Is tlie existence of hypertension a sufficient reason for terminating the 
pregnancy? 

3. Will the hypertension influence the health of the child? 

The characteristic finding in essential hypertensive disease is an elevation 
of the blood pressure without any signs or symptoms of renal disease. Dieck- 
mann^ defines essential hypertension in pregnancy as a state in which “a blood 
]iressure of 140 systolic and 90 diastolic or more exists for two days or longer. 
This degree of pressure may he present before or during pregnancy and usually 
persists for six weeks or longer post partum.” In this paper we have accepted 
Dieckmann’s definition of essential hypertension as stated here. In many 
instances, the onlj' sign found W’as an increased blood pressure. However, it 
was noted that the patient may have complained also of headache, unusual 
fatigue, dyspnea on exertion, edema, nocturia, vertigo, or tinnitus. Albumin 
may have been found in the urine on occasions. The absence of these additional 
findings suggests that the vascular tree had accommodated itself well to the 
elevation of blood pressure. 

Materials and Methods 

In a series of 3,000 patients delivered consecutively in the Hospital of 
the University of Pennsylvania, there were 115 women who showed essential 
hj-pertension, as indicated by the fact that their blood pressures were 140/90 
or higher on two or more prenatal visits. These patients were followed regularly 
throughout their pregnancies, with observations being made as to the onset of 
any new symptoms and the ranges of their blood pressures. The type of labor 
and dcliveiy was noted in each case with particular reference to the condition 
of the infant at birth. A six weeks’ po.stpartum examination was made on 90 
of the 115 women. 

Observations 

First PrennUtl Visit . — The time of the first prenatal visit varied from the 
third to the eighth month. The majority of patients were seen for the first time 
during the fourth month of their pregnancies. On the first visit 60 of the 115 
patients had a normal blood prc.s.siire but later developed essential hyperten- 
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contained no bony striicture. In llic upper anterior aspect of the neck stump 
there Avas a. 2 cm. aperture tlirougli Aviiieh opened a normal trachea and esopha- 
gus. Tlie extremities Avere normally dcA'^eloped and presented bilateral talipes 
equinoAmrus. The back aa'Rs normal ; external genitals rcA’ealed testes absent from 
the scrotum. 

Thormic covily: The pleural caAoty contained nonaerated, collapsed lungs. 
The trachea and bronchi Averc normal. A moderately large thjmius gland Avas 
OA’erlying the trachea. The heart Avas normal in size, shape, position, etc. Myo- 
cardium and A'ah'es AA’ere normal. There Avas a patent ductus arteriosus and 
a closed foramen oA-ale. 

Abdominal cavity; The liA’cr, spleen, pancreas, gastrointestinal tract, and 
kidney-ureter-bladder tract Avere all normal in size, shape, position, etc. The 
adrenals AA^ere not defined, but a mass of tissue scattered retroperitoneally on 
the under surface of the Icidney A\-as thought to be adrenal tissue; no definite 
cortex or medulla Avas noted. The testes and associated structures AA’ere found 
in the abdominal caAoty. 

Spinal cord: The spinal coj’d A\'as di.s.sected out in an attempt to determine 
if an.A' brain tissue A\’as present in the cephalic end of the cord. Examination 
rcA'ealed norjnal appearing cerA’ical enlargement and apparently normal spinal 
nei’A’e roots. Gros.sly, there Avas no CA’idence of midbrain structure on section 
of the spinal cord. The meninges AA'ere intact and the cephalic end of the cord 
simply taiAcrcfl olf to the end of the clo.scd A’crtebral canal at the leA’el of the 
sixth cerA’ical A'crtebra. 

It AA’as at.temjhed to establish the po.ssibility of intrauterine amputation by 
determining the origin and insertion of the larger neck muscles and tracing the 
coratid A’-es.sels. Tlie only definite information obtained AA’as that the trapezius 
muscle had normal origin and insertion, and that the three main A’essels arising 
from the ai’ch of the aorta AA’ere normal. Dissection of the distal portion of the 
internal carotid artoiy and jugular A’ein failed to rcA’cal any definite terminus or 
demonstrable communication betAA’cen arterial and A’eiious SA’stems. 

Microscopic findings; The heart, kidney, i)ancreas, spleen, and spinal cord 
rcA’ealed no jAathology. A section of the .skin appendage oA’er the anterior 
superior trunk rcA’ealed only ectodermal structure, no neural elements. The 
liA’er shoAA’ed hemopoetic centers scattered throughout, the sinusoids. The lungs 
shoAA’ed poor delineation of ah’coli. Examination of the pink-tan tissue scattered 
on the under .surface of the kidney and posterior abdominal Avail revealed 
embryonic adipose tissue. There AA-as no chromaffin tissue or definitiA’e adrenal 
tissue. Examination of the intra-abdominal testes rcA’caled embryonic semi- 
niferous tubules ; no pathology Avas seen. 

A revieAv of the litei’ature on acephalus sIioavs this case to be a rare and 
unusual one. There is apparently no place for it in the usual classification 
of acephalic monsters. Tlie eases usually reported in literature occur in tAvin 
pregnancies, the acephalic monster acting as a parasite and being kept alive 
by a more or less normal tAvin. 
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Table III. Tetal Salvage in RELAnoN to Essential Hypertension 



1 PREGNANCIES 


1 NOT ASSOCIATED AVITH 

1 ASSOCIATED AVITH 


1 ESSENTIAL 

HYPERTENSION 

1 ESSENTIAL 

HYPERTENSION 


1 NUMBER 

j PER CENT 

NUMBER 

1 ' PER CENT 

Total Conceptions 

2885 

100 

115 

100 

Abortions 

.840 

11.8 

4 

3.0 

Premature Births 

273 

9,5 

12 

10.4 

Stillbirths 

56 

1.2 

3 

-2.6 

Neonatal Deaths 

68 

2.3 

1 

0.8' 

Total 

737 

24.8 

20 

16.8 


Note that the incidence of abortion, premature births, stillbirths, and neonatal deaths 
was less in the presence of hypertension than in its absence. 


Maternal Outcome 

Tliere were no maternal deaths among tlie 115 hypertensive patients before 
the six weeks’ follow-up examination. Of 90 women who were elieckecl at this 
time, one-half showed a return of tlie blood pressure to normal. 

Discussion 

Will pregnancy aggravate a liypei’tension ? Fifty-five of the patients 
exhibited an increased blood pressure on their first prenatal visit. Thirty-seven 
of these experienced an increase in pressure as pregnancy progressed, while the 
pressure of 18 remained unchanged. Tlie fact that 60 patients entered pregnancy 
Avith a normal blood pressure and later showed an increase would lead us to 
believe that pregnancy does influence the hypertensive state. This increase Avas 
not permanent in all of them since the blood pressure of 50 per cent of the 90 
patients folloAved returned to normal AA’ithin six Aveeks of deliveiy, nor Avas it 
detrimental to tlie mother’s health. There Avere no maternal deaths, and the 
only complication Avas an abruption of the placenta. This series is being fol- 
loAved so that a report may be made in 3 to 5 years after deliA’^eiy. Such 
results might then be compared Avith Herrick and Tillman ’.s“ .study Avhere 15.7 
per cent of maternal deaths occurred in a jieriod of five years and eight montlis. 

Is the existence of hypertension a sufficient reason for terminating the pi’cg- 
nancy? In observing hypertensive patients, one’s attention is ahvays called to 
the possible damage Avhich has occurred, or is occurring, to the vascular or renal 
systems. Laboratory tests previously disclosed no facts of value in this con- 
nection because there aagis rarely enough damage to be demonstrated by such 
methods. Dieckmann slates that the lieight of the blood iire.ssure is out of pro- 
]K)rtion to the amount of edema and albumin present. Renal function is normal, 
and the eye grounds are normal or .show a slight narroAving of the arterioles. 
Also, Crabtree^ states that clinical findings in benign hypertension during 
pregnancy are essentially those of the nonjiregnant state. Dexter and Weiss’* 
noted that the amount of albuminuria gaA-e no indication as to the course of the 
disease in pregnancy. It is only in severe cases of hypertension that any im- 
paired renal function or marked eye ground changes are to be obsciwed. The 
majority of patients experienced no damage to their renal and cardiac systems 
from repeated pregnancies. Tavo ])alients Avere knoAvn to have impaired kidney 
function; several shoAved some early retinal changes; the remainder revealed 
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sion, while 55 women exhibilcd liyiiertension on their first visit. Of this latter 
group, 38 had had one or more previous pregnancies; the remaining 17 were 
pregnant for the first time. 

Table I summarizes the ivangc of the blood pressure of these two groups on 
their first prenatal visits. 


Table I. Ranges 

OF Blood Pre.ssores 

ON TjiE First Prenatal 

Visit 

BLOOD PRESSURE 

PAROUS 

NULLIPAROUS 

TOTAL 

Under 340/.00 

41 . 

19 

60 

340-349 

13 

9 

22 

loO-loP 

10 

3 

13 

160-1G9 

s 

2 

10 

170-179 

O 

1 

3 

380-1S9 

0 

0 

0 

190-199 

n 

O 

3 

4 

200 - over 

O 

3 

3 

Total 

3S 

17 

55 


Table II. Age Distribotiox of itie 135 Parous axd Nulliparous Patients 


AGE 

PAROUS 

NULLIPAROUS 

35 - 19 

0 

o 

20 - 29 

If) 

22 

30 - 39 

59 

12 

40 - 49 

4 

0 

Total 

79 

36 


The majority of instances of hiTJertcnsfon in the parous group occurred between the 
ages of 30 and 39, while in tlio nulliparous group the greater nmnber was between 20 and 29 
years of age. 


Of tlie 79 parous ])atients, 43 had hypertension prior to the present preg- 
nancy, 14 were normal on their first prenatal visit, and 18 had no previous 
I’eeord. Four patients had suffered from jirevious pre-eclampsia with a re- 
sultant increase in blood pressure early in this pregnancy but with no recur- 
rence of pre-eclampsia or eclampsia. 

Prenatal Course 

During the prenatal course, 52 of the 115 patients experienced albu- 
minuria of varying degrees, the majority exhibiting only a trace. The remain- 
ing 63 were free of albumin. Two women showed impaired renal function as 
pregnancy progressed; six had only slight involvement, as shown by lowered 
urea clearance tests. The sjTuptoms of headache, vomiting, and edema occurred 
with the same frequency as in normal pregnancy. The eye gi’ounds of 33 
patients were examined. Twenty-one were found to luive early sclerotic changes 
vdth some spasm, two showed marked arteriosclerosis, and ten were normal. 
One patient had an abruption of the placenta in the eighth month of pregnancy. 

Bight patients experienced blood pressures of at least 200/100 at some time 
during their pregnancies. Four of these individuals had their pregnancies 
interrupted either by therapeutic abortion or hysterotomy. The remaining four 
delivered normal infants at term. Eleven patients had blood pressures between 
190/100 and 200/100. Nine delivered normal infants, one aborted, and one 
delivered a stillborn child. 

Influence of Hypertension on Fetal Mortality 

Of 2,885 pregnancies not associated with essential hypertension, 737 (25 
per cent) ended in either abortion, premature birth, stillbirth, or neonatal death. 
Of 115 pregnancies in patients with essential hypeiffension, 20 (17 per cent) 
ended in this manner. Table III shows these disti’ibutions. 
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that there is little danger of any maternal accident. A permanent increase did 
occur in the hypertensive state in 45 of the 115 patients. This increase did not 
appear significant and seemed in accord witli the rise that would occur naturally 
as the course of the disease. 

Conclusions 

i 

1. Pregnancy aggravates the hypertensive state both in parous and nul- 
liparous individuals. 

2. The existence of hj^iertension itself is not sufficient reason for terminat- 
ing the pregnancy. 

3. The fetal death rate is not increased in the presence of essential hyper- 
tension. 
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no abnormalities in either their renal or cardiac systems or in their eye grounds. 
Our laboratory studies agreed with the findings of Dieekmaun, Crabtree, and 
Dexter and Weiss. Therefore, the clinician must treat these patients according 
to the signs and symptoms they present, ratlier than wait for positive findings 
from the laboratoiy. 

i\Iarked increases in blood pressure were seen in 2 patients in this group. 
One patient, whose initial blood pressure was 140/80, readied 240/130 at term. 
The other woman started pregnancy with a blood pressure of 150/100, which 
ultimatelj" reached 200/130. Both these patients came through their labors well 
and delivered normal full-term infants. In addition to these, six women in our 
series had blood pressures over 200/100. Four of these patients had their preg- 
nancies interrupted, while two delivered normal infants at term. We believe, 
therefore, that pregnancy will aggvavate an existing hypertension, but usually 
does so with no demonstrable injury to the mother’s health. 

We do not feel that there is enough significant damage to the patient’s 
cardiac or renal systems to warrant interrupting a pregnanc.v merely because 
of the elevation of blood pressure or because of the appearance of a small amount 
of albumin. There being no maternal deaths in this series and only one ease 
of abrupted iilacenta, it would seem that such accidents rarely accompanied the 
hypertensive state. If, howeA’’er, one does find marked eye ground changes or 
impaired cardiac or renal function, the possiliility of interrupting that preg- 
nancy should be considered. 

Will the hypertension influence the child? Dexter and Weiss® studied 20 
infants of lypertensive mothers. Five were premature and two were stillborn. 
They, therefore, advised the interrupting of pregnancy as near as possible to 
the thirty-second week in order to reduce the incidence of stillbirths. Dieek- 
maniF states that in his series of pregnancies 21 per cent of infants died. In 
Bimvne and Dodds’ series® of 239 pregnancies, 36.5 per cent of infants failed 
to survive. We have not found that maternal hypertension influences the infant 
to such a degree. The incidence of abortions, premature deliveries, and still- 
births in our hypertensive patients was not significantly increased. Our fetal 
death rate was 17 per cent; Avhile Dieekmann and Browne and Dodds had 21 and 
36.5 per cent, respectively. 

> Summary 

It is our belief, therefore, that the presence of a high blood pressure in a 
pregnant patient who shows normal laboratory findings, but who may have some 
albuminuria, edema, or headaches, should not contraindicate the carrying of 
such a pregnancy to term. A few additional precautions, such as bed rest, con- 
trol of the patient’s weight, and sedation, are helpful. Any marked increase in 
the severity of the symptoms should be inve.stigated for the possibility of an 
acute progression of the disease, altliough in our experience this has been 
negligible. The patient should be informed that the possibility of fetal com- 
plications is. no greater than in the absence of hypertension. Persons who are 
desirous of having one or two ehildi'en .should be told that, with adequate pre- 
natal care, the ])ossibilities' of delivering a normal healthy infant are good and 
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Case Report 

Mrs. A. W., a 55-year-olcl white housewife, gave the following history: 
In 1942 she began' to experience climacteric symptoms in the form of hoi 
flashes, nervousness, and irregular menstrual periods. In May, 1944, at the 
age of 54 years, the menses ceased altogether. In February, 1945, at the age 
of 55 years, after a period of amenorrhea of nine months’ duration, she noted 
onset of intermittent vaginal bleeding and soreness of the breasts for a period of 
two weeks. She also became aware of a swelling in her abdomen which was 
notably tender, and she thought that she might be pregnant. 

In March, 1945, while Ijdng on her abdomen and reaching for a to.y under 
the sofa, she had a sudden excruciating pain in the right upper quadrant and 
in the right shoulder, accompanied by abdominal swelling. The pain lasted 
throughout the day and was relieved only liy a narcotic. After five days the 
abdominal pain and swelling subsided. She was informed by her physician 
that she had a pelvic tumor and was referred to the gynecologist for diagnosis 
and treatment. 

Her complaints at the time of con.sultation were tiredness, nervousness, 
and slight abdominal pain. During the following month there was a recur- 
rence of the bleeding, profuse enough to require two or three sanitary napkins 
daily. She experienced the same sensations as those which accompanied her 
previous normal menstrual periods. 

Her family history was irrelevant. She had the childhood diseases of 
measles, mumps, and scarlet fever. Her menarche began at the age of 34 
years. The menstrual periods were normal and regular until the appearance 
of tbe menopausal syndrome. She was operated upon at the age of 17 years, 
when the appendix and a right ovarian tumor were removed. The nature of 
this tumor could not be ascertained. Her obstetric history revealed that she 
was a gravida iii, para ii. with one miscanlage at four and one-half months. 

The physical examination revealed a small, .slender Avoman of about the 
stated age and Aveighing 100 pounds. The temperature, ]nilse. and respira- 
tions were normal. The blood pre.ssure was 108/80. The cireulatoiy, respi- 
ratory, and alimentary systems shoAved no signifleant changes. The pelvic 
examination revealed a clean lacerated cervix. The uterus Avas situated an- 
teriorly, AA-as freely movable, regular in contour, and normal in size and con- 
sistency. The riglit adnexus Avas uniiiA'olvcd. The left adnexus contained a 
cystic, semisolid mass about the size of an orange. Upon the .strength of the 
hi.story and physical findings, a diagnosis Avas made of a left ovarian tumor, 
probably of the granulosa-cell type. 

An oiieration aauis performed on April 24, 1945, under cyclopropane and 
ether anesthesia. The abdominal cavity Avas found to contain apjiroximately 
lAvo liters of serosanguineous fluid. The origin of this fluid aa'os apparently a 
large collapsed cyst AA'hich aauis attached to a multilocular mass in the left 
adnexus. The uterus and left tubooA'arian mass Avere remoA'od (the right ovary 
had been i-emoved at the age of 17 years). 

The postopci-ative course Avas characterized by a daily elevation of the 
temperatui-c to 100° F. for four days. The remainder of her couA-aleseence 
AA-as uneventful. She Avas discharged on the tAvelfth po.stoperative day in a 
satisfactory condition. 

The laboratory data revealed a hemoglobin of 11.8 (bn. red cell count of 
4.380,000. and a AA-hite cell count of 7.000. The pohmioi-phonucleai* neutrophiles 
Avere (>7 [»er cent ; lymjdiocytes. 30 per cent ; monocytes. 2 per cent ; and eosino- 
philo.s. 1 })er cent. The coagulation time aagis four minutes, Avhile the bleeding 
time e(|ualed tAvo and one-fourth minutes. The sedimentation rate AA-as 16 nim. 
in one hour. Serologic tests for syphilis Avere negative. The urine contained 
nothing of significance. 



GEANULOSA-OELL TUMOR OF THE OVARY- 

John J. Bianco, M.D., Philadelphia, Pa., and 
Grant 0. Favorite, M.D., Camden, N.. J. 

(From ilie Department of Gynecology and the Department of Pathology, West Jersey Hospital) 

G RANULOSA-CELL tumors of the ovary have been thoroughly studied 
recently by several investigators (Doekerty,® Bland^). Much of the work 
has dealt with a reidew of old pathologic material to wliich have been added 
new cases. The literature reveals but a few instances where the diagnosis of 
this tumor was made preoperatively. The following case seemed worth?'- of 
addition to the growing list of these interesting tumors, not onl?^ because of 
their relative rarity (1.63 per cent of ovarian tumors as found by Hodgson, 
et al.'^), but because of the clinical history which led to the correct clinical 
diagnosis before operation. 

Although granulosa-eell tumors were described almost a hundred years 
ngo,^° over one-half of approximately 500 cases have been recorded in the 
literature in the past decade. Robert Meyer,® must be given the credit for the 
awakening of interest in this gynecologic entity which has received more at- 
tention during the past five years than any other ovarian tumor. As to the 
histogenesis as promulgated by Mej’-er, these tumors presumably arise from 
granulosa-eell rests in the hilus of the oimry. This is now at variance with 
views held by recent observers. Purth and Butterworth® have produced 
granulosa-eell tumors in mice by the use of the x-rajL Biskind and Biskind^ 
feel that the pituitaiy plaj’-s a part in the process. 

Clinically, over 50 per cent of these tumors occur during the childbearing 
period 5 to 10 per cent, before the age of pubei’ty ; the rest, after the meno- 
pause. In children, the symptoms are mainly those of precocious menstruation 
and somatic development. Amenorrhea, menorrhagia, or metrorrhagia may 
be encountered during the childbearing period. After the menopause, the most 
common symptom is cyclic bleeding. Enlarged and painful breasts also may 
be encountered. According to Dockerty,®’ ^ amenorrhea ascribed to the meno- 
pause may be the first symptom of a granulosa-eell tumor. Assays of blood 
and tumor tissue in humans and in animals with experimentally produced 
tumors have shown large amounts of estrin to be present.®’ ® The symptoms 
produced by these tumors are referable to the increase in this hormone. 

Pathologically, the tumor shows considerable variation in its gross and 
microscopic appearance. It may be only a few millimetei’s in size or it may 
be large enough to occupy most of the abdominal cavity. The surface is usu- 
ally smooth, and, lilce most ovarian tumors, it is oval or round. The cut sur- 
face reveals a solid tumor, but it may become cj’^stic as it enlarges. It is often 
associated 'with cysts of the ovary. Its color is distinctly yellow, ivhich helps 
to distinguish the tumor from other ovarian neoplasms. 

The histologic structure of a granulosa-eell tumor is also quite varied. 
The tumor cells may be arranged into many patterns, giving rise to the many 
descriptive terms, such as folliculoid, cylindromatous, psetido-adenomatous, and 
pai'enchyniatousf' In some tumors the cells are irregular, pleomorphic, and 
anaplastic, and may well be mistaken for a sarcoma. On the other hand, many 
are well differentiated and are relativel?’^ benign. The tumor is essentially a 
carcinoma with all its inherent gradations of malignant possibilities. In about 
10 -per cent of the eases the tumor is bilateral.® It spreads by local extension 
and me tastases in the liver, pleura, and meninges. 

•Dr. M. B, Dockertj' of the Mayo Clinic gave valuable assistance and advice in the 
preparation of this paper. 
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Sections of the endoeervix showed relatively few glands. Some were 
mainly of the simple variety. There was some variation in their size, and some 
had a cystic dilatation. A few had a tendency to coil. The glands were lined 
with columnar epithelium. The majority of the nuclei were basal in location, 
and a fair number were in mitosis. The cells of the interglandular stroma 
were dpsely packed at the base, but were loosely arranged near the surface. 
Mitotic figures also were encountered here. The blood supply appeared ade- 
quate. Many of the capillaries were distended with blood. The endometrial 
picture was compatible with that described by others in connection with 
granulosa-cell tumors. 

The myometrium presented no distinctive features. Connective tissue in- 
crease was not apparent. The blood vessels showed no definite changes. 

Diagnosis. — Granulosa-cell tumor of the ovary (cylindromatous type) ; 
hyperplasia of the endometrium ; cystic cervicitis. 

Pigs. 1 and 2 show a typical pattern of the tumor at various magnifications. 


Discussion 

The symptom of amenorrhea may have been the first sign of the presence 
of a granulosa-cell tumor. The episodes of uterine bleeding have been ex- 
plained on the basis of a "withdrawal” phenomenon of estrogen level in the 
blood circulation due to changes in the tumor. 

The rupture of the cystic tumor is not a common occurrence. In a differ- 
ent type of ovarian malignancy, such a rupture would invariably disseminate 
the growth throughout the abdominal cavity. The pain, Avith its distribution, 
no doubt, Avas due to peritoneal and diaphragmatic irritation. 

Associated pathologic changes are usually present Avith a granulosa-cell 
tumor. As in this case, cystic endometrial hjqierplasia is to be expected. 
Fibromyoma, adenomyoma, and general uterine hypertrophy are commonly 
found. Carcinoma of the endometrium and endoeervix, as Avell as hyperplasia, 
fibroadenoma, or carcinoma of the breasts may be encountered also. 

The management of a granulosa-cell tumor calls for conservatism in the 
young patient and radical treatment in the old, as Avas folloAved in this case. 
This patient Avas alive and Avell one year after the remoAml of the tumor. 
Pei’iodic examinations for detection of possible recurrences should be prac- 
ticed. particularly AA’here there is a history of rupture. 


Summary 

A case of granulosa-cell tumor of the cylindromatous type has been_ re- 
ported. The patient, a 55-year-old Avoman, had clinical .symptoms and physical 
findings sufficiently characteristic to suggest the diagnosis preoperatively. A 
brief consideration of the incidence, histogenesi.s, and pathology has been 
presented. 
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Pathologic report . — Specimen consisted of a totally resected uterus and a 
collapsed cystic tumor of ovarian origin. The uterus measured 8 cm. in length 
and 6.5 cm. in diameter across the fundus. It Mmighed 93 Gm. The eemdx 
had been previously sutured. Tlie cervical canal showed no special changes 
other than a few small retention cysts. The m.yometrium was of normal ap- 
pearance and measured 1.8 cm. in thickness. The tumor had been ]previously 
sectioned and consisted of a collapsed amorphous cyst showing considerable 
distortion. A Fallopian tube on its surface could not be demonstrated. On 
sectioning, the tumor was composed of a cystic portion which, on reconstruc- 
tion, measured appro.ximately 9 cm. in diameter. Its lining was smooth and 
somewhat wrinkled. A small daughter cyst was filled with blood. The other 
half of the tumor was solid, and was composed of moist, structureless tissue 
having an intensely yellow color. Its consistency was rather soft. A few small 
hemorrhagic areas were scattered within the mass. The tumor was surrounded 
by a narrow shell of what appeared to be normal ovarian tis.sue. 



Figs. 1 and 2. — Photomicrographs (X150 and X530. respectively) stained with hema- 
toxylin and eo.sin ; and showing the typical cellular arrangement of the granulosa-cell tumor 
removed from the patient. 


Mieroscoilie examination of the sections stained with hemato.xylin and 
eo.sin and taken from the solid jjortion of the tumor, revealed a solid pattern 
of hyperchromatic cells arranged mainly in rows supported by fine strands of 
connective tis.sue and capillaries. This basic pattern was cylindromatous, and 
it was partly di.sru]3ted by the formation of clusters of cells surrounding small 
cystic spaces. The latter aiijieared to be produced by liquefaction and re- 
sembled somewhat the so-called Call-Exner bodies, rather than the ro.sette 
arrangement of cells surrounding a lumen. Under higher magnification, the 
cells appeared to be of the granulosa tj-pe. Idieir nuclei were hjperchromatie 
and stained uniformly. The nucleoli were visible, but were not outstanding. 
Mitotic figures were extremely scarce. Where the cells were not so crowded, 
a definite rim of eosinophilic cytoplasm could be seen. Sections from the wall 
of the larger cyst .showed a thick fibrous wall lined bj'’ a wide zone of granulosa 
cells having a pattern similar to that of the solid portions of the tumor. 
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In reviewing tlie ]*eeords of the Mayo Clinie wo liave found five cases in 
which lipomas liave been removed surgically from the broad ligaments. Two of 
these we wish to report in detail. 

Report of Cases 

Case 1. — The patient was a 36-year-old. white Avomaii admitted Sept. 17, 
1935, with a ma&s in the right perineal region the size of a large grapefruit. 
This mass had been enlarging for four years. It could he palpated as it bulged 
into the right side of the vagina and rectum and as it extended into the right 
labia and right buttock. The mass was reducible but recurred with coughing 
or straining. It had caused the patient intermittent hesitancy of urination. 
Because of its consistency and location this mass was thought to be a perineal 
tumor which had arisen in the right broad ligament. 

The patient had always been in good health, except for an attack of in- 
fluenza in 1918. Both parents and three brothers were alive and gave a history 
of good health. She had undergone three normal pregnancies and deliveries. 
Her menstrual periods were regular, occurring approximately every twenty-eight 
days and persisting for three or four days. Examination of ui’ine for albumin, 
sugar, bacteria, and microscopic cellular eleinents gave negative results. The 
concentration of hemoglobin was 14.9 Gm. per 100 c.c. of blood. There wei'e 
8,300 leucocytes ])er euine millimeter of blood. A roentgenogram of the thorax 
was negative and a Kahn test gave negative results. The blood pressiu’C was 
128/84. The temperature was 99.4° P., and the pulse 86. The patient was 65 
inches (165 cm.) tall and weighed 100 poiinds (45.4 kg.). The remainder of 
her ])hysical examination did not reveal any abnormalities. 

On Sept. 20, 1935, while the patient was under nitrous oxide, oxygen, ether, 
and ethylene anesthesia, a low midline incision was made. A large fibromyxo- 
lipoma presented in the right broad ligament and extended along the light side 
of the vaginal canal to present in the perineum anterior and to the right of the 
vagina. An incision was made on the po.sterior surface of the right broad liga- 
ment and the tumor was removed. Subtotal abdominal hystei’ectomy, bilateral 
salpingectomy, and left oophorectomy were carried out. The right ureter was 
freed and brought anterior to the cei’vical stump, which was tlien used to block 
the opening through which the tumor had de.scended. The appendix showed 
evidence of previoiis inflammation and was removed. The incision was closed 
with one row of single continuous chromic catgut No. 1 in the peiltoneum and a 
row of double continuous chromic catgut No. 1 in the fascia. The jiathologist 
reported the tumor to be a fibromyxolipoma weighing 500 Gm. Chronic metritis 
and bilateral chronic salpingitis were i)re.scn1. When the patient was di.smissed 
to go home on the twenty-fir.st posto{)crative day she was in good general condi- 
tion and the incision was well healed. 

The iiatient returned July 8, 1936, with a recurrence of a mass of almost 
the identical size located at the ju-evious site. This was removed through a 
perineal incision while she was under cyclopropane, oxygen, and carbon dioxide 
anc.sthesia and in a lithotomy position. Tlie tumoi- was firmly adherent to all 
the surrounding structure.s, to the base of the bladder, and to the right side of 
the vagina. Oozing of blood was difficult to control, and a lai-ge iodoform {)ack 
was required to conti'ol it. The ])athologi.st reported the tumor to be a fibro- 
myxolipoma weighing 500 Gm. The pack was removed on the sixth ])Osloperative 
ihiy. When the ])atient was dismissed to go home 07) the seventeenth poslopci'a- 
tive day, the incision was well healed. 

Tlie patient again returned Aug. 7, 1941, stating that a recurrence of the 
j)crineal mass had been slowly develoi)ing for two years, and that enlargement 
had been ra])id in the preceding six months. On Aug. 9. 1941. while she was 



LIPOMAS OF THE BROAD LIGAMENT EXTENDING BEYOND THE 

CONFINES OF THE PELVIS 


F. Miles Flickinger, and James C. Masson, M.D.,t Rochester, Minn. 

(From the Division of Surgery, Mayo Clinic) 

A RETROPERITONEAL lipoDia is an uncommon finding; moreover, the 
occurrence of a lipoma in the broad ligament is even more unusual. 
Lipomas of the broad ligaments are of interest because of the gynecologic diag- 
nostic problem that they may present, the difficulty that surgical extirpation may 
pose and the problem that is raised by an occasional recurrence. Our interest 
was aroused in these tumors after we had had occasion to remove lipomas arising 
in the broad ligament in two patients. In one patient the lipoma presented in 
the perineum and in the other the lipoma presented in the medial aspect of the 
buttock, making an exit from the pelvis through the right obturator foramen. 

In 1932, Bettman and Serb^’’’^ reviewed 307 cases of retroperitoneal tumors 
found in the literature, tlie ma.iority of which were proved lipomas or lipo- 
sareomas. In 1942, Neale® remewed the eases in which retroperitoneal tumors 
had been removed surgically at the Mayo Clinic prior to that time. He found 
22 of the tumors to have been lipomas, and an additional 32 to have been lipo- 
sarcomas. A follow-up of the 22 patients who had had lipomas revealed that 
five had died in the immediate postoperative period, eight had died of subsequent 
recurrence, one had died of myocardial failure, and eight were alive and well. 
A follow-up of the 32 patients who had had liposarcomas revealed all to have 
died. . Four died immediately after operation, and the remainder died ten 
months to ten years after operation; only two patients lived more than four 
years. All deaths were attributed to recurrence of the tumor. The retro- 
peritoneal lipomas reported in this study had usually enlarged to a considerable 
size before the patient or tlie physician discovered the pi’esence of the tumor mass. 
The high surgical mortality rate is to be attributed to the largeness of the tumors 
as well as to the vigorous bleeding encountered when they were dissected free 
from the attachments to the mesentery of the large and small bowel, as well as 
to the large blood vessels. 

In 1939, Stagg and Hunter® reviewed the cases of lipomas of the broad liga- 
ment that had been reported in the .literatiu’e. They reported two eases and 
found 14 others, two of which Locicyer'* regarded not as true neoplasms, but 
rather as fatty material that had spilled from a dermoid cyst. This would make 
a net total of 14 cases of true lipomas of the broad ligament that have been re- 
ported. Cases have been reported by Pollock® in 1852, Klein® in 1909, Lockyer 
in 1919, Rawls" in 1926, aiid Kantner® in 1935. We have been unable to find 
additional reports of eases following those of Stagg and Hunter. Probably 
other eases have occurred but have not been reported in the literature’.beeause it 
was considered that these tumors, are benign. In the cases reported, lipomas 
occurred in the right broad ligament in four, in the left broad ligament in three, 
they wei’e bilatei-al in three, and the site was not reported in four. Preopera- 
tively, the majority had been thought to be ovarian cysts. In no ease did the 
lipoma extend beyond the confines of the pelvis. 

•Eenow in Surgery, Mayo Foundation. 
tDivlslon of Surgery, Mayo Clinic. 
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mass about 1% inches (3.8 cm.) lateral to the anus. A plane of cleavage was 
found, and a lipoma the size of a large grapefruit was shelled out. Hemostasis 
was secured and the incision was closed with interrupted catgut sutures in such 
a manner as to obliterate the space that had been occupied by the lipoma. The 
incision was closed without drainage and healed by -first intention. The patholo- 
gist reported the tumor to be a lipoma showing many regions of inflammation 
and fibrosis. Postoperatively, the patient was placed on a residue-free diet for 
seven days. The diabetes was conti'olled with small amounts of protamine zinc 
insulin and regular insulin for fourteen days, after which she did not require 
further insulin. When she was dismissed to her home on the nineteenth post- 
operative day she was in good general condition and both incisions were well 
healed. A recent communication from her attending physician states that there 
has been no evidence of recurrence of the lipoma. 

The remaining three cases observed were as follows : 

In the third case a lipoma mea.suring 3 by 2 by 1 cm. was removed from 
the right round ligament of a 32-yeai’-old white woman in the course of subtotal 
abdominal hj’^stereetomy which was being done for severe menorrhagia. 

In the fourth case a small lipoma was removed from the right broad liga- 
ment of a 45-5’ear-old white woman in the course of total abdominal hysterectomy 
for severe menometrorrhagia. 

In the fifth case a lipoma having a diameter of 9 mm. was removed from the 
left round ligament of a 50-year-old white woman in the course of total ab- 
dominal hysterectomy for adenocai’cinoma of the fundus of the uterus. 

Comment 

One cannot fail to be impressed by the fact that local recurrence of* retro- 
peritoneal lipomas, considered to be benign by the microscopist, is rather common 
and that in a number of such cases the termination is fatal. There is another 
reason to view these fatty retroperitoneal tumoi’s with concern, for a high per- 
centage will show sarcomatous tissue present. However, it would appear that 
lipomas that occur in the broad ligament are, as a rule, of a more benign nature 
than lipomas in other sites. 

Lipomas of the broad ligament are usually diagnosed preoperatively as 
ovarian tumors. However, in the two cases that we reported, one had to dis- 
tinguish the lipoma from an obturator heinia, which was made possible by noting 
the consistency of the mass and the fact that it moved as a distinct unit whenever 
it was reduced. In deciding on the pi’oper surgical approach for removing such 
lipomas, one can attempt removal through the approach where the maximal 
mass of tissue presents; that is, through the abdomen or through the posterior 
approach. Even then one may find it necc.ssary to change to the alternate ap- 
jnoach in order to effect a removal of the tumor. 

A site for potential herniation was provided by the removal of the lipomas 
in the two cases that we have reported. In one instance an attempt was made to 
prevent herniation by suturing the cemucal stump over the defect. Subsequently, 
following a reeuiTenee of the fibromyxolipoma a tnie hernia did develop, and 
this was repaired through an abdominal approach by removing the sac and 
obliterating the tissue space by purse-.slring sutures. In the second case, an 
attempt was made to close the space which the lipoma occupied by approximat ing 
tlie ti.ssucs with interrupted catgut .sutures. 
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under nitrons oxide, ox.ygen, and etlier anesthesia, a secondary low midline 
incision was made. A true hernia witli an opening through whicli tlie fist could 
pass was found on the right side of the pelvis behind the cervical stump. This 
opening led to tlie perineum. There was no recurrence of the fibi-omyxolipoma. 
The hernial sac Avas inverted and excised and the cavity Avas obliterated by a 
running purse-string .suture. It AA^as thouglit adAusable to remove tlie cerAUcal 
.stump and right OA'ary. Tlie sigmoid ^\■as used to cover the unperitonized surface 
on the right side of the jiehds. The patliologist reported chronic cystic cervicitis 
AA'ith cei’Adcal erosion and chronic cystic oophoritis of the right ovary. When the 
patient AA^as dismissed to go home on the tAA^enty-fourth postoperative day, slie 
AA'as in good general condition and the incision AA'as AA^ell healed. She AAms re- 
examined by us on Sept. 6, 1944, and aatis found to be Avithout evidence of 
recurrence of tlie lipoma or hernia. There AA'as a slight cy.stoeele, but this AA’^as 
not surgical. 

Case 2. — The patient AA-as a 37-year-old AA'hilc AA'oman admitted July 5, 1945, 
AAuth a mass 5 inches (13 cm.) in diameter that AA'as presenting midAA'ay betAA'een 
the anus and the right ischial tuberosity. This mass had been enlarging for one 
year. The mass could be palpated as it glided along the vaginal canal. It could 
be reduced but it recurred AA'ith coughing or straining. Sitting for any length 
of time brought on pain that extended doAA'n the back of the right leg and u]i into 
the loAA'er lumbar region. The consistency of the tumor AA'as .sucli that it AA'as 
thought to be a lipoma arising in the broad ligament and leaA'ing the pelvis 
through the right obturator foramen. 

The patient had had a histoiy of rheumatic fever during childJiood and had 
liadm peritonsillar abscess on Iaa'o or three occasions. She had undergone three 
normal pregiiancies and deliveries. Her menstrual periods Avere regular, occur- 
ring approximately every tAA'enty-eight da3^s and persisting about seven da.A's. 
She had knoAA'n for three j'ears that she had diabetes mellitus and had controlled 
it by eliminating starches from her diet. She tested her urine every other daj' ; 
the tests usuaUj' did not sIioav gl.ycosuria. Her mother had died of dropsy at 
the age of 56 years and her father had died of cardiac disease at the age of 55 
3'ears. The patient AA'as 65 inches (165 cm.) tall and AA'eighed 190 pounds (86.2 
kg.). The blood pressure AA'as 145 mm. of meremy systolic and 90 dia.stolic. The 
tempei’ature AA'as 98.4° F., and the pulse 90. Her physical examinations did not 
reA'eal any other abnormalities. Urinalysis revealed a specific gravit.A' of 1.030, 
acid reaction and albumin grade 2 on a basis of 1 to 4, in Avhieh 1 designates the 
mildest and 4 the most severe condition. Benedict’s test for sugar gave slightly 
po.sitiA'e results and 6 cells per high-poAA'er field AA'ere obserA'ed. The eoncentra- 
Bon of hemoglobin Avas 14.0 Gm. per 100 c.c. of blood; erythroej'tes numbered 
5,330,000, and leucocytes 11,400 per cubic millimeter of blood. The Kahn test 
gave negative results. A roentgenogram of the thoi'ax AA-as negative. The fast- 
ing blood sugar was repoi’ted to be 208 mg. per 100 c.c. 

On Julj' 14, 1945, Avith the patient under nitrous oxide, oxygen, and ethei' 
anesthesia a primary Ioav midline incision AA'as made Avith excision of the 
umbilicus. _ A lipoma originated in the right broad ligament, extended doAA'ii 
the right side of the vagina and made its exit from the pelvis through the right 
obturator foramen. An attempt Avas made to remoA'e the tumor from aboA-e but 
some bleeding Avas encountered and it AA'as thought adA'isable to close tlie ab- 
dominal incision by bringing the full thicloiess of peritoneum, muscle, and fascia 
on the left of the abdomen beneath the full thiclniess of the right side for 1 inch 
(2.5 cm.), using a. single continuous chromic catgut No. 1 in the first roAv and 
double continuous chromic catgut No. 1 in the outer roAv. The patient AA'as then 
placed in lithotoniA' position and a vertical incision Avas made over the lipomatous 


ADULT MEDITERRANEAN ANEMIA COMPLICATED BY PREGNANCY 

Captain Howard Hamimond, Jr., M.C., A.U.S., San Rafael, Calif., and 
Lt. Col. Thomas 0. Nuzum, M.C., A.U.S., Janesville, AVis. 

(From Station JlospitaJ, Fairmont Army Air Field, Nelnaslra) 

M editerranean anemia (Cooley’s) has long been recognizecR as a 
liighlj’’ fatal disease of childhood. It is characterized by chronic prbgres- 
siA’-e anemia, splenomegaly, reticulocytosis. resistance of red corpuscles to 
hemolysis by hypotonic saline solutions, lack of response to any therapy, and 
its familial and racial incidence. The red corpuscles vary greatly in size, con- 
tain little pigment, often show basophilic stipling, primitive forms, and target 
cells. A similar but less severe type of anemia occurring in adults has re- 
cently been recognized, and a number of cases reported. Some of these cases 
include more than one generation and reveal a high familial incidence.® The 
case reported here is the only one ive know of with the diagnosis being made 
while the patient Avas pregnant, and obserA-ed during the course of and sub- 
sequent to the pregnancy. 

The purpose of reporting this ea.se is to direct the attention of obstetricians 
to the possibility of Mediterranean anemia as a cause of unexplained anemia in 
the pregnant female and to shoAv the management of such a case Avhich Ave 
haA’e folloAved. 

Case Report 

Case 5464. — Mrs. AI. D., a 27-year-old Ilalian-Frencb, married, foi mer Army 
nurse reported to the Ob.stoti'ical Clinic on Noal 10, 1944. 

Family Jlistory. — The patient’s father Avas borji in Italy, Av.as 53 years of 
age, and Avas living and Avell. Her mother Avas Ixu’n in France, and died at 
the age of 35 years from an unknoAvn cause which had i)rodueed high bloor) 
pressure and paralysis. The ])atient had four siblings, tln-ee of Avhich Avere 
liA-ing and AA’ell. The fourth had a hi.story of mild anemia and .salloAv eomi^lexion.” 

Patii History. — The patient A\'as born in California, and had had diphtheria 
in childhood. SalloAv color of the skin had been pi-esent sijice childhood. Al 
the age of 12 years noted dy.spnea Avas present, Avilh parietal pressure and a 
throbbing pain during the day, aggraA’aled by exercise, and becominir const ant 
over a tAvo-year period. Anemia Avas noted on examination at the age of 15 
years, and again at the age of 19 years. Hyperthyroidism (basal metabolism 
rate +40 to 4-50) at the age of 16 years Avas contr.olled Avilh Lugol’s .solution 
and bromides until the age of 19 yeai-s. Avhen a thyroidectomy Avas performed. 
Anemia during this interval Avas tj-eated Avith fei-rous sulfate. The patient 
Avas told her hemoglobin Avas Ioav but that the red corpuscles Avere noi-mal. 
No hi.story of jjjalaria or jainidice Avas elicited. 'I'he patient had entered and 
completed nurses’ training and entered the Army .Nurse Corps. She had coe- 
cidioidomycosis at Williams Field, Arizona, in Se])teml)er. 1943, Avith a normal 
conA'alescenee. INrenses: onset at the ajre of 12 yeai-s. periods occurred eveiy 
28 days for five days Avithout dysmenorrhea, (ii-avida i (present). 

Present Illness. — ^iinemia Avas present. Avhich Avas diagnosed at the age of 
15 years, as noted above. The patient had been i-epcatedly examined lor 
anemia and treated Avith iron. anli-lN\ liver extract, and diet for many 
years, nCA'cr attaining a normal blood picture. No paresthesias, tongue sore- 

fiSO 
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If a patient has a reducible mass in or near the perineal region, the 
physician must consider the possibility of its being a lipoma. If this mass can 
be felt to enter the pelvis, gliding alongside of tlie vaginal canal, he must con- 
sider the possibility of its being a lipoma of the broad ligament extending beyond 
the confines of the pelvis or an obturator hernia. 
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weakness and fatigue and laboratory findings of icterus index 16,, indirect 
Van den Bergli 3.53 mg. per cent and urobilinogen 4+. "White blood cells were 
normal throughout, varying from 7,000 to 12,000. There were no abnormal- 



FJgr. 2. 

O • 



PlB. 3. 

ities noted in the leucocjles or in the differential counts on repeated blood 
smears. But the smears showed many abnormalities of the red corpuscles, 
including basophilic stippling, target cells, oval cells, poikilocytosis, poly- 
chromasfa. and anisoeytosis. An occasional nucleated red cell was present. 
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ness, excessive menses, hematuria, tarry stools, or diarrhea to account for 
anemia. Last menses occurred Sept. 23, 3944. Slight Jiansea and vojuiting- of 
pregnancy noted. 

Physical Examination— A well-develo])ed and well-nourished young woman 
with a sallow complexion.' Head and neck; mucous membranes pale; tongue 
papillae normal; tliyroidectomy sear ijresent. Heart aiid lungs: soft apical 
systolic murmur transmitted to left axilla and precordiuni; heart size normal 
by x-ray. Blood pressure: 320/80. Abdomen: Spleen not felt ; liver palpable 
at right costal margin. Extremities: Nails tliin and brittle. Neuro-museular 
and lymi3hoid system: Normal. Pelvic: Uterus size of six to eight weeks’ 
pregnancy. Pelvic measurements: .Adequate; large gyneeo-android pehns 
shown by Caldwell-Moloy pelviograpliy. 



Figr. 1. 

Laboratory Jnvestiyation and (Jorirse. — Obstetrical: tlie patient progressed 
normally except for a weight gain from 343 pounds on her initial visit to 187 
pounds one week before deliveiy. Eleven ])ounds was gained during the last 
nionth in spite of rest, salt-free diet, and limitation of fluids. She was ho.s- 
pitalized during the last week with a loss of 8 pounds in weight before going 
into labor on July 7, 1945. Labor, while not prolonged, was severe. She was 
delivered by outlet foreeijs of a 9 pound, 2 ounce female. Postpartum course 
was uneventful except for a transfusion reaction following delivery consisting 
of chills and fever. The transfusion was given as a prophylactic measure with 
cross-matched whole eitrated blood. The cause of the reaction was unknown. 
One week later the spleen was palpable at the left costal margin for the only 
time during our period of observation, and there was an icteric tinge to the 
sclera. 

Blood. Picture . — ^Blood determinations were taken throughout pregnancy 
and for one month following delivery (Table I). Kahn: negative. The curves 
of these determinations are shown in the three charts (Pigs. 1, 2, and 3). 
Reticulocytes were elevated on twelve determinations between 2 per cent and 
5.3 per cent, the highest number appearing follov.ing an episode of red-blood 
cell hemolysis on March 26. 3945. as cA'idenced by symptoms of increased 
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Blood count of infant at six weeks: Eed blood cells, 3.87 million; kemo- 
globin, 13 Gm, ; white blood cells, 12,400 ; polymorphonuclears, 37 ; lympho- 
cytes, 54; mononuclears, 5; eosins, 4. There was an occasional target cell 
present. 

We were able to obtain blood studies of the one sister mentioned above 
who was also an Army nurse. They were as follows : red blood cells, 5.02 
million; hemoglobin, 11.2 Gm.; white blood cells, 7,200; polymorphonuclears, 
72; juvenile, 1; lymphocytes, 24; monocytes, 3; platelets, 225,000; icterus in- 
dex, 7.2; mean corpuscular hemoglobin, 22.3; mean corpuscular hemoglobin 
concentration, 35 ; color index, 77 ; red cell fragility is given in Table III. 


Table III. Eed Cell Pragility Test on Sister 



SISTER 

1 CONTROL 

Initial hemolysis 

N 0.38% 

0.42% 

Complete hemolysis 

0.28% 

0.36% 


Treatment . — ^Ferrous sulfate up to 4 Gm. daily was started empirically 
while we were attempting to diagnose the anemia. When it was sho^vn to be 
of no value in alleviating the anemia, liver extract, using 55 anti-PA units 
per week for two weeks, followed by 22 units per week for four weeks, was 
given. This produced no marked reticulocyte response nor rise in either red 
cells or hemoglobin. Following the first gastric analysis which showed no free 
HCl and a low total acidity, we gave 90 drops of dilute HCl three times a day. 
The patient said she noted a relief of the "bloating” she had experienced for 
a number of years and was enthusiastic about continuing the HCl even after 
delivery. This may have been psychic but it was the only treatment given 
which subjectively or objectively benefited the patient. As a matter of fact, 
she thought our procedure of taking numerous blood samples was hardly the 
proper treatment for anemia, and she no doubt had a good point. Vitamin B 
complex and diealcium phosphate with viosterol were also given. 

Comment 

For the greater part of pregnancy the values for the hemoglobin and hema- 
tocrit readings are low, while the red cells are diminished to a lesser degree. 
Consequently all the calculations derived from these determinations (mean 
corpuscular volume, mean corpuscular hemoglobin, mean corpuscular hemo- 
globin concentration, volume index, and color index) are low. The curve of 
the color index, being the mean corpuscular hemoglobin times a factor is 
identical with the curve of the mean corpuscular hemoglobin. For the same 
reason the curve of the volume index is the same as the curve of the mean 
corpuscular volume. There is no constant relation between hematocrit and 
hemoglobin or between the hematocint and red cells, except that all three de- 
terminations rose during the last week of pregnancy. 

The diagnosis of adult tjqie of Mediterranean anemia has been made on 
the basis of a chronic hemolytic hypochromic microcytic type of anemia not 
responding to iron. Vitamin B, or anti-PA treatment; red-cell fragility 
tests, showing increased resistance to hypotonic salt solution ; abnormal blood 
smears as evidenced by the presence of oval and target cells, a high number 
of cells with basophilic stippling, an occasional nucleated red cell, and an 
increased number of reticulocjdes ; positive x-ray changes of the femurs; 
Mediterranean racial factor with familial trait as showm by the increased 
resistance to hemolysis in hjqiotonic solution of the blood of one sister with 
hypochromic microevtic anemia ; lack of sickling of red cells ; and the absence 
of chronic bleeding, hepatic disease, steatorrhea, or lead poisoning. iHo 
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Tabt,e 1 


DATE 

1 

1 

RED BLOOD 
COUNT 
(.MILLIONS 
PER CUBIC 
MILLI- 
METER') 

1 

HEMO- 
GLOBIN 
(G.M, %) 

i 

IIEMA- 

TOCllIT 

(%) 

SfEAN i 
CORPUS- 
CULAR 
A'OLU.AIE 
(CUBIC 

1 .MICRON) 

VOLUME 
( XNDE.V 

COLOR 

INDE.V 

MEAN 

CORPUS- 

CULAR 

IIEJIO- 

GLOBIN 

(MICRO- 

MICRO- 

GRAM) 

MEAN 

CORPUS- 

CULAR 

HEMO- 

GLOBIN 

CONCEN- 

TRATION 

(%) 

Nov. 

30, 3944 

4.00 

8.2 

30.0 

88 

1,01 

0.69 

20.20 

22.8 

Dec. 

8, 1944 

3.21 

C.C 




0.71 

20.50 


Dec. 

14, 1944 

3.97 

8.3 

27.2 

68 

0,79 

0,72 

20.90 

30.5 

Dec. 

29, 1944 

3.70 

8.2 

31.9 

85 

0.98 

0.75 

21.80 

25.7 

Jan. 

20, 1945 

4.10 

s.s 

21.4 

52 

0.60 

0.74 

21.40 

41.1 

Feb. 

2, 394.5 

4.20 

8.0 

24.0 

5 G 

0,04 

0.65 

18.77 

33.3 

Feb. 

10, 1945 

4.31 

8.0 

20.1 

00 

0.69 

0.04 

18.56 

30.7 

Mar. 

2, 1945 

4.00 

8.0 

20:2 

04 

0.74 

0,08 

19.07 

30,7 

Mar, 

20, 1945 

3.65 

0.8 

24.0 

00 

0.76 

0.04 

18.63 

28.3 

Mar. 

30, 1945 

3.9:> 

0.9 


— — 


0.01 

17,50 



Apr, 

2, 1945 

4.02 

0.2 

24.7 

01 

0.70 

0,53 

15.42 

25.1 

Apr. 

17, 1945 

3.20 

6.0 

20.4 

64 

0.74 

0.71 

20.03 

32.3 

May 

10, 1945 

3, S 7 

0.0 

20.0 

67 

0.77 

0.59 

17.05 

25.4 

May 

24, 1945 

3.93 

7,0 

— — 



0.61 

17.81 


.Tunc 

1, 3945 

3.92 

7.5 



— — 

0.06 

19.13 


.Tune 

7, 1945 

4.12 

7.3 




0.01 

17.72 


.Tunc 

14, 1945 

.3.83 

7.5 




0.08 

19.59 



.Tulv 

3, 3945 

4,03 

S.S 

29.0 

65 

0.70 

0.65 

19.00 

29,7 

.Tulv 

7, 3945 

DoHi’erv 








.TulV 

7, 1945 

4.42 

S.S ■ 




0.69 

19.91 


.TulV 

9, 1945 

4.55 

.0.2 




0.70 

80.22 


July 

15, 1945 

4.31 

30.5 

33.0 

77 

o.ss 

0.84 

24.30 

31.9 

Aug. 

14, 1945 

5.10 

30.2 

30.3 

59 

0.08 

0.09 

20.00 

33,6 


All -were noted tlirouglioiit tlie course, Muth stippling occurring in 3.4 per cent 
of the cells on one occasion. Sickling test using carbon dioxide method was 
negative on two occasions. Icterus index varied between 7.0 and 16.0 on seven 
determinations. Van den Bergh indirect varied betAveen 2.0 mg. iier cent and 
3.53 mg. per cent. Serum protein three Avcelcs liefore delivery AvJien weight 
gain Avas taking place AAms 7.43 mg. per cent. At tliis same time serum albumin 
Avas 3.70 mg. per cent and serum globulin Avas 3.73 mg. per cent, giving an 
albumin globulin ratio of 0.99.‘ Platelets Avere normal on four deteianinations 
as Avere the bleeding and clotting times, nonprotein nitrogen, blood uric acid, 
and cold agglutinin tests. Red corpuscle fragility tests on tAvo occasions are 
shoAvn in Table IT. 


Table II. Bed Corpu.scles Fragility Tests on Patient 



A) PATIENT 

1 CONTROL 

( B) PATIENT 

1 CONTROL 

Partial liemolysis 

0.42% 

0.44% 

0.30% 

0.42% 

Complete hemolysis 

0,30% 

0.30% 

0.28% 

0.38% 


Urine: Negative on all routine examinations. Urobilinogen 4-i- found on 
one occasion but urobilin and bile acids negative at this time. No hemosidrin 
granules found. Stool: Negative for blood and parasites. Grastric analysis: 
December, 1944, Ewald test meal: total acid 15.6, free acid none. March, 1945, 
alcohol stimulation: total acid 7.0, free acid none. July, 1945 (postpartum), 
histamine stimulation : total acid 60, free acid 48. Basal metabolism rate, +6 
and +9. 

X-rays: X-ray examination of the femurs revealed decreased Avidth of the 
cortex in the loAver fourth Avith rarefaction and thinning of the bony tra- 
beculae. Characteristic of chronic anemia. The hands and skull AA^ere normal. 







PELVIC ENDOMETEIOSIS AS A CAUSE OF HYDRONEPHROSIS* 

Michael L. Leventhal, M.D., F.A.C.S., and Ernst M. Solomon, M.D., 

Chicago, III. 

(From the Michael JReese Hospital) 

T he literature contains many references to pelvic conditions causing ob- 
structive lesions of the upper urinary tract. Among those commonly de- 
scribed are pregnancy, carcinoma of the cervix, uterine prolaps with cystod'ele, 
fibromyomas, ovarian gi'Owths, and salpingitis. Reports on the effect of pelvic 
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anemia regressed moderately at the end of pregnancy as does the “physio- 
logic anemia of pregnancy.” The over-all picture appears to be a benign 
Mediterranean anemia with a “physiologic anemia of pregnancy” superim- 
posed upon it. 

Regarding the transfusion reaction, it is known that reactions are more 
prone f o occur in the group of chronic hemolytic anemias." 

Our treatment helped diagnose the type of anemia, but follo%ving diag- 
nosis it was without proof of benefit. We do not know what would have hap- 
pened had we given no iron at all, but suspect the anemia may have been more 
pronounced. For this reason it was continued in large doses. 

In considering eases of adult Mediterranean anemia, it must be remem- 
bered that these patients are not as severely affected as are the childhood 
eases. Consequently, the changes in the blood, bones, and spleen are not as 
marked. Diagnosis in these cases is much more difficult, and in borderline 
, cases more open in criticism. 

Conclusion 

A case of adult type Mediterranean anemia observed and diagnosed while 
the patient was pregnant has been presented. Treatment of the anemia fol- 
lowing diagnosis was by large doses of iron, although there is no proof of its 
efficacy. This diagnosis must be considered in eases of obscure anemia, espe- 
cially in patients of Italian descent. 
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_Miss Gr. W., a 31-year-old nulliparous Negro woman, entered the gynecologic 
service on Nov. 27, 1945, complaining of progressively increasing dj’-smenorrhea 
for the past six years. During this time the menses recurred every twenty-one 
days with, pain across the lower abdomen, especially, marked in the left flank. 
The pain was associated ■with nausea and vomiting. Previously, the menses re- 
curred every twenty-eight days and were painless. General physical examina- 
tion was essentially negative. Eeetovaginal examination revealed an irregularly 
enlarged uterus the approximate size of a six weeks’ gestation, hard and fixed 
in retroversion. In the cul-de-sac and along the uterosacral ligaments were 
multiple smaU, hard, fixed tender masses. In the right adnexal region and 
adherent to the uterus was a firm tender mass. The left adnexae were not pal- 
pated. A diagnosis of fibroid uterus and endometriosis was made. Laparotomy 
was performed on Dec. 1, 1945. The uterus was bound do^vn posteriorly by 
dense fibrous adhesions. The right-sided mass was a large “chocolate” cyst of 
the right ovary adherent to the posterior surface of the right broad ligament by 
dense adhesions. The left tube and ovary were also bound to the left broad 
ligament by dense adhesions. After liberating the adnexae and freeing the 
uterus, it was found that the upper rectovaginal septum was markedly in- 
filtrated. The peritoneum of the cul-de-sac and the anterior surface of the rec- 
tum were studded with endometriomatous nodules and the entire posterior wall 
of the utems, cul-de-sac, and anterior rectum presented a raw, oozing suiTace. 
The ureters were markedly dilated and descended in an unusual position along 
each side of the rectum and disappeared into the dense endometriomatous mass 
medial to the uterosacral ligaments. Total hysterectomy and bilateral salpingo- 
oophorectomy were perfomed. The uterus was removed by opening into the 
anterior vaginal vault firet and then detaching it posteriorly by sharp dissection 
from the posterior fornix upwards in order to avoid the ureters. Because of the 
multiple raw surface, peritonealization was accomplished by constructing a 
“pelvic diaphragm” with the sigmoid sewed to the reflected bladder peritoneum. 
The extraperitoneal space thus produced was drained through the vagina. On 
December 8, the seventli postoperative day, intravenous pyelography revealed 
marked hydroureter and hydronephrosis (Fig. 1). The patient made an un- 
eventful convalescence and was discharged on the eighteenth postoperative day. 
Intravenous pyelography on Feb. 4, sixty-five days after operation, revealed a 
return to a normal status of the upper urinary tract (Fig. 2). 

The above case illustrates slow constriction of the ureters liy endometrioma 
of the pelvic peritoneum and rectovaginal septum. The ureters in this case 
were displaced medially. Bilateral hydroureter was demonstrated at operation. 
An intravenous pyelogram taken seven days following total hysterectomy and 
bilateral salpingo-oophorectomy showed bilateral hydroureter and hydronephro- 
sis. Follow-up excretion pyelography taken sixty-five days after operation 
showed a return of the upper urinary tract to a normal status. Cure of the 
urinaiy tract pathologj’’ was effected by shrinkage of the endometriomatous in- 
filtration after removal of the ovai'ian stimulation. 
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endometriosis on the ureter are rare. Randall, in 1941, reported a case of pri- 
mary involvement of the ureter by endometrioma. O’Connor and Greenhill, in 
1945, reported the second ease of intraureteral endometrioma, and Goodall re- 
ported four cases of ureteral involvement. In two of the latter cases death was 
due to uremic poisoning follomng profound hydropyonephrosis. Autopsy find- 
ings in one of these cases revealed invasion of the lower ureteral walls by the 
endometrioma so that the lumina, were almost completely occluded, though no- 
where was the mucosa invaded. 
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Kaeser, O.: Pregnancy and Eupture in the Scar Area After Salpingectomy With Excision 

of the Cornu Because of Eiterstitial Pregnancy, Monatschr. f. Geburtsh. y Gynak. 195: 

7, 1943. 

The author reports a case of ectopic pregnancy and rupture in the scar area after 
wedge excision of the cornu for interstitial pregnancy. The fetus escaped into the abdominal 
cavity at the beginning of the eighth lunar month. It was delivered alive by laparotomy 
but failed to survive. In this case there were no signs of rupture such as internal hemor- 
rhage and peritoneal .shock. The author suggests that in certain cases of interstitial preg- 
nancy, prophylactic tubal sterilization should be performed. J. P. Greenhill. 

Howard, G. Turner, Jr.: Simultaneous Euptured Tubal Pregnancy and Intrauterine 

Pregnancy With Subsequent Delivery of a Normal Infant, South. M. J. 38: 788, 1945. 

A third case of simultaneous intrauterine and extrauterine pregnancy is added by 
Howard to two others found previously reported. Pive weeks prior to hospitalization, the 
patient had a normal menstrual cycle, followed in one week by intermittent cramp-like pains 
with brownish vaginal discharge. Pain finally localized in the left lower quadrant, and the 
patient was hospitalized. On admission, examination revealed a uterus of grapefruit size, 
smooth and soft, with thickening in the left vaginal vault. Temperature was 99.4° P., white 
blood cell count, 12,100, moderate anemia. Sharp pain in the left lower quadrant, with tender- 
ness and spasm, developed eighteen hours after admission. Laparotomy, done on this 
indication, revealed a ruptured ectopic in the left tube, and a uterus the size of a two and 
ohe-half months’ pregnancy. A positive Priedmann test was reported eleven days postopera- 
tive, and the patient delivered a normal infant seven months later. Jerome Sii.\piro. 

63aiecology 

Hundley, J. Mason, and Diehl, William K.: The Influence of Gynecologic Disorders on the 

Urinary System, J. A. hi. A. 127: 572, 1945. 

The various normal physiologic changes occurring in the urinary tract with pregnancy 
are reviewed. Tho two chief changes on the ureteral tract are pressure changes and hormonal 
activity on ureteral atony. The eflects of tumors, both benign and malignant, are mentioned. 
The urinarj' complications resulting from parturition are chiefly cystocele and decensu.«. In- 
ability to empty tho bladder results in stasis with chronic infection and cystiti."*. Stress 
incontinence is another complication resulting cither from obstetric trauma or in the po.st- 
mcnopausal patient. Operative repair of these conditions is de.scribed. Although vesico- 
vaginal fistulas are rarer the.se days with improved obstetrical care, an occasional case arises 
which necessitates repair. The authors describe their procedure for the repair of a large vesico- 
vaginal fistula. 

One of the commonest causc.< of ureteral involvement is due to chronic adnexal 
disease. Hydrourcter and hydronephrosis arc not uncommon complications of chronic sal- 
pingitis. The authors do not feel that endocervicitis plays a role in tlie production of 
evstitis and trigonitis. Endometriosis of the bladder is mentioned as an uncommon complica- 
tion. The treatment of choice is mentioned in many of thc.se urinary complications. 

WlEEIAM Ber-max. 

MUller, J. H.: The Question of Tubal Peristalsis, Alonatschr. f. Geburtsh. ti. Oyniik, 117: 

300, 1944. 

The author presents liysfcrosalpingograms to prove that tubal peri.stalsis exists. Hi.s 
x-ray picture.? revealed both’ tubal peristalsis in the direction of tlio uterus !ind peristaltic 
action from the uterine end toward the fimbria. Jn tlic author’.? two cases of .sactosalpinx, 
the iodine masse.? moved from place to place, showing that both peristalsis find antiperistalsi.s 
took place, producing an alternating peri.stalsis. <T- H GRRE.Kim-i- 
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Selected Abstracts 


Cancer, Maligfnancies 

Daland, Ernest M.; Some Unusual Aspects of Cancer of the Breast, New England J. 
Med. 233: 515, 1M5. • , 

The author gives a concise summarj’^ of the contributions of outstanding surgeons 
leading to the radical breast mastectomy for carcinoma. Early diagnosis and treatment 
are essential for the cure in breast cancer. Vague sjTnptoms in the breast, deformity, 
and lumps must be investigated bj’’ biops3% 

Exceptions may be made to performing the radical operation in certain cases, such 
as sepsis in tlie cancer, old age, or poor physical condition. Occasionally, but rarely, a 
five-jmar survival is obtained bj’- this procedure. Three cases of cancer of the breast, in 
girls under nineteen are reported. James P. Maeb. 

Brooke, Wallace S., and Thomason, J. E.: Leiomyosarcoma of the Uterus With Metastasis 
to the Femur, Arch. Surg. 51; 120, 1945. 

The authors deal with sarcoma of the uterus, reporting such a case. Metastases from 
sarcoma of the uterus are most common in the lungs, peritoneum, lymphnodes, liver, and 
kidnej's. Little has been written concerning metastases of uterine sarcomas to the bone, 
such as the authors report. James P. Maee. 

Eecasens Mendez — Queipo de Llano, M.: A Case of Probable Spontaneous Healing of a 
Chorionepithelioma, Eev. espan de obst. y ginec. 2: 86-88, 1945. 

In the treatment of an incomplete abortion in a 21-year-old patient, chorionepithelioma 
was diagnosed and radium treatment applied for forty-eight hours. Tlirough accidental 
circumstances, the x-ray treatment which was to follow was delayed; and when the patient 
was examined three months later and subsequentlj’, normal function had been restored, and 
all evidence of the cancer had disappeared. J. P. GreenhiU/. 


Extrauterine Pregnancy 

Clerc, J. P.: Errors in the Diagnosis of Ectopic Pregnancy, Monatschr. f. Geburtsh. u. 

Gjmak. 118: 169, 1944. . 

The author analj-zed eleven cases where errors in the diagnosis of ectopic pregnancy had 
been made. In four cases the ectopic gestations were not recognized and, in the remaining 
seven cases, ectopic pregnancy was diagnosed in the presence of other conditions. The 
author emphasizes that in ectopic pregnancy the sjTnptoms are not characteristic. Of the 25 
tubal pregnancies operated on everj' year at the Geneva Obstetric and Gynecologic Institute, 
errors are made in three or four cases. In. doubtful cases exploratory procedures should be 
carried out. In the four cases erroneously diagnosed in the Clinic, the correct diagnosis 
was made bj* means of pelvic puncture. J. P. Greekhili,. 
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Pali, K. : Conduct of Xiabor in the Presence of Thromhosis, Monatschr. f. Geburtsh. u. 

Gynak. 119: 34, 1945. 

If in cases of venous thrombosis there exists a contracted pelvis, placenta previa, 
transverse presentation, advanced age in a primipara, breech presentation with premature 
rupture of the bag of waters, large baby, eclamptic convulsions, tumors preventing vaginal 
delivery, edema of the vulva, etc., cesarean section is necessary. In general, the conduct 
of labor in the presence of a thrombosis depends on whether the patient is a primipara or a 
multipara. Likewise, the site of the thrombosis and the phase of development of the 
thrombosis are important. j, p. Greenhill. 

Dominguez Sisco, R., and Aguero, o.: Manual Extraction of the Placenta and Hydraulic 

Injection, Rev. de obst. y ginec. 5: 17, 1945. 

The authors analyzed their cases of manual removal of the placenta and compared 
the results with a series of cases in which they used injection of saline solution into the 
umbilical cord for release of the placenta. Among 282 cases of manual removal of the 
placenta puerperal infection occurred in 43 per cent, and the death rate was 1.77 per cent. 
Among the GO cases where the Mojon-Gabastou injection teclmique was used, puerperal infec- 
tion occurred in 2.27 per cent and there were no maternal deaths. Hence the authors favor 
the injection method, and they recommend a modification of it- J. P. Greenhill. 

Miscellaneous 

Peters, Hannah, and Foster, Wilson: Gynecology in Industry. Causes, Treatment, and 

Educational Program, Indust. Med. 14: 755, 1945. 

The authors summarize two years’ experience in the Gynecology Clinic of the Permanent 
Foundation Hospitals which had served a group of women comprising as many as 23,000 at 
one time in the shipyards in the Richmond area. 

Monorrhagia and metrorrhagia did not appear to show any correlation with the type of 
work undertaken by the women, save at the outset when women began heavy labor. There 
was no evidence that hard work, standing, or walking for eight hours caused menstrual 
disorders. The welding arc exhibits no influence on the catamenia. Scaling and clipping 
produced no untoward disorder in the menses. The authors explain the increase of menorrhagia 
concurrent with the onset of hea\'j' labor to dietary changes. Before these women started to 
work they were eating at best a diet low in vitamin B complex. When manual labor was 
initiated their caloric requirement and intake became greater. In compensation, they utilized 
more and more carbohj’drates which require more vitamin B complex, which they did not get. 
The deficiency in Vitamin B complex became progressively greater. Therapy with the B 
complex controlled the majority of these cases exhibiting menorrhagia and hypermenorrlica 
with the onset of heavy labor. The writers have not completed their review of those cases 
with pelvic inflammatory disease. They do state that some cases given an older lustory of in- 
flammatory disease did present themselves with bleeding, pain, and symptoms of acute exacerba- 
tion after a period of heavy work. 

The authors state they tried to find a cau.se for abortion in working women but — "in 
not a single case could the type of work bo held responsible for the early termination of preg- 
nancy." The writers gave no figures to indicate the incidence, type, course, or treatment of 
women aborting while employed in industrj-. They agree that the policy of discharging a 
woman as soon as it becomes loioivn she is pregnant is certainly a hazardous policy. 

The medical education program was concerned with a twofold objective, cancer detection, 
and venereal disease education. All women were subjected to the older Schiller’s Iodine 
Test. Cancer of the ovaries, uterus, and the cervix amounted to 0.9 per cent of all the new 
cases in these ho-spifals. Thirteen per cent of all the new gjTiecologic cases were found to bo 
infected with gonorrhea. 

It is unfortunate the authors neglected to mention the number of patients seen present- 
ing the various g^mccologic diagnoses. By the omission of such numbers and their statistical 
ovalu.ation much of the significance of this valuable data from these largo clinics is lost for 
clinical specialty consideration. I^OLsomk. 
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Kese, G.: Iieecli Treatment In Obstetrics and Gynecology, Monatschr. f, Geburtsb. y Gyn'dk. 

117: 30G, 1944. 

In order to study the effect of leeches, the author examined the blood of healthy 
obstetric patients who had been operated on and women with thrombosis as regards the 
bleeding time, coagulation time, and prothrombin values, A definite prolongation in coagula- 
tion and bleeding time was found only in the local oozing blood, but there was no alteration in 
the prothrombin values. The good results obtained following treatment with leeches is ex- 
plained by the local withdrawal of blood thereby eliminating pain and the sense of tension. 
There is also a decrease in the amount of edema and lymph congestion due to improvement in 
the IjTuph and collateral circulation. Leech therapy decreases the time of healing. Although 
it is not understood how the hirudin in the living leech acts, ten years’ experience leads the 
author to recommend strongly the prophjdactic and therapeutic use of leeches after every 
obstetric and gynecologic operation. J. P. Greenhill. 

Scheidegger, S.: The Question of So-called Granulosa- and Theca-Cell Tumors of the Ovary, 

Monatschr. f. Geburtsh. u. Gynak. 114: 175, 1942, 

Prom an experience with four cases in women G, 52, 75, and 82 j'ears of age, the 
author came to the conclusion that there arc transition forms between the classical 
granulosa-cell tumors and theca-cell tumors. Pure granulosa-cell tumors are extremely rare. 
In most cases of granulosal neoplasms, tiTical theca-cell formations may be found. Some- 
times the granulosa- and sometimes the theca-cell formations predominate. It is impossible 
to make a sharp differentiation between the two types of tumors, J. P, Greenhill. 

Labor, Management, Complications 

Ascanio, Escobar R.: Breech Presentation in the “Concepcion Palacios Maternity,” Rev. 

de obst y gincc. 5: 5, 1945. 

The incidence of breech presentation at the “Concepcion Palacios Maternity” was 3.4 
per cent. Premature babies constituted more than one-third of the babies, and more than 
two-thirds of the patients were multiparas. The duration of labor was within normal 
limits. The total fetal mortality was 30.9 per cent and the corrected rate was 7.1 per cent. 
The most frequent complications during delu'cry were prolapse of the cord and lacerations 
of the genital tract. 

The author recommends routine version during pregnancy by means of laxatives and 
enemas. If these fail, manual external version should be tried. An experienced physician 
should aid the breech extraction in order to reduce the fetal mortality. Porced traction on 
the head should be avoided in order to lessen intracranial lesions. Episiotomy should be em- 
ployed more frequently in multiparas as well as in primiparas, especially in the presence of 
premature babies. The increased use of forceps on the aftercoming head will avoid the 
dangers of the Mauricean maneuver. As parts of the instrumentarium, vaginal retractors and 
an electric aspirator should be included. J. P. Greenhill, 

Biro, S.: Labor in Overweight Women, Monatschr. f. Geburtsh. u. Gyniik. 117: 185, 1944. 

The author studied a series of ICO overweight pregnant women observed over a 
period of six years. He found that these women had a greater incidence of toxemia and 
malpresentations of the fetus. The children were larger than usual, their average weight 
amounting to 3,G98 grams. Almost one-fourth of the babies weighed more than 4,000 grams. 
Labor was not prolonged in these cases but uterine atony, puerperal infection, and operative 
interference were more frequent. The death rate was 2.5 per cent. These facts indicate that 
overweiglit pregnant women require special attention. J. P. Greenhill. 
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Leonard, Martha F.; Hemolytic Disease of the Newhom (Erythrohlastosis Fetalis) Clinical 

Analysis of Fifty-Five Cases, With Special Reference to Pathogenesis, Prognosis, and 

Therapy, J. Pediat. 27: 249, 1945. 

Fifty-iive cases of hemotytic disease of the newborn treated at the New York Hospital 
are reported. 

In thirty-three cases, Rh factors were determined; of th-jse, 84 per cent showed the 
typical pattern. In 16 per cent mother, father, and infant were all Eh positive. These figures 
are consistent with observation of others. The pathogenesis of hemolytic disease of the 
newborn has not yet been completely elucidated. The factor of isoimmunization has been 
generally accepted, and needs no repetition. Recent authors have stressed hemolysis as the 
primary factor, with other manifestations as secondary to the hemolysis and the accompanying 
anemia. 

Impaired ability of the liver to form prothrombin has been amply demonstrated by 
autopsy findings in 9 patients showing liver damage with necrosis, fatty degeneration, vacuo- 
lation, or unusual pigment accumulation. A number of explanations have been advanced 
for the cause -of this poor liver function, as: intrauterine asphyxia due to placental ab- 
normality or to drugs given the mother during labor, or immaturity, constitutional inferiority, 
or anaphylaxis. 

Recovery from the disease required from one week to tliree months. The tendency for 
anemia to recur often lasted as long as from four to six weeks after birth, necessitating 
repeated transfusions. Nineteen of the 55 infants died, a mortality of 35 per cent. 

The prominence of hemorrhagic tendencies in patients with hemolytic disease of the 
newborn was emphasized, and the value of vitamin K given to the mother or infants are 
demonstrated. 

The necessity for immediate transfusion in the presence of normal blood levels are 
questioned, and reasons were given for delaying transfusion until anemia impends. Plasma 
infusions were preferred in tliis type of patient. 

Administration of vitamin K to donors of Rh-negative blood was suggested as a means 
of raising the prothrombin levels of affected patients. James P. Makk 

Miller, Herbert C.: The Effect of the Prediabetic State on the Survival of the Fetus anc 

the Birth Weight of the Newborn Infant, New England J. Med. 233: 376, 1945. 

The nature of the factor or factors responsible for the increased newborn mortalitj 
and increased birth weights of infants bom to prediabetic mothers remains unknown 
Presumably, the primary factors arc the same as those that are responsible for the higl 
mortality and increased birth weight of infants bom to mothers who already have developec 
diabetes. 

Because obesity is one of the frequent characteristics of women developing diabetes ii 
later life, and because it seemed possible that the maternal obesity was a f.actor in the 
increased birth weight.®, a study of such material was made, and the conclusion drawn that 
there was no significant difference found between the average birth weight of the infants 
in the obese group and those in the nondiabetic group. jAjrE.s P. SIap.p.. 

Pregnancy, Complications 

Brentnall, C. Philip: A Case of Arrhenoblastoma Complicating Pregnancy, J. OhsU & 

Gynaec. Brit. Emp. 52: 235, 19-10. 

Tlie author reports this rare case occurring in a pregnancy in which the mother showed 
all the extenial evidence of nia.sculinization. She was delivered by cesarean section after 
spontaneous rupture of her membranes during the thirty-seventh week of pregnancy, and 
was delivered of a G’^-pound child resembling a female pscudohermaphroditc. 

An attempt is made by the author to explain the cmbryologic development of the child 
with reference to the appearance of the external genitalia, and lie concludes that it is most 
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Tompkins, Pendleton; Basal Body Tempexatufe Grasps as an. todex to Ovulation, J. Obst. 

& Gynaec. Brit. Emp. 52: 241, 1945.’ 

Evidences are accumulating that the basal body temperature in women is directly 
related to the phases of the menstrual cycle. The' temperature is relatively low prior to 
ovulation, shifts to a higher level about the time of ovulation, and maintains this higher 
level until the next menses, when it falls and the cj^cle is then repeated. This study is 
important in the evaluation of infortilitj'.- Eeasonable care must be employed to insure 
basal conditions when the temperature is taken. All temperatures were taken by rectum 
and were taken in the morning before arising and before taking food or liquid. A number 
of charts illustrating the above are included in tho manuscript. Wiluam Beeman. 

Schneider, Wilmot F.: Arachnodactyly — Unusual Complication Following SkuU Injury, J. 

Pediat. 27: 583, 1945. 

This report traces the ' progressive development of various anomalies observed in 
Marfan’s syndrome. In the reported case failing vision was delinitely obseiyed between the 
fourth and fifth year. Progressive loss of vision finally shut the girl from the world almost 
completely. She was not adequately safe-guarded. At the age of 12 years she fell through 
an open cellar door and had her visual abnormalities complicated by the head injury, which 
set in motion the retinal detachment and bilateral glaucoma. The author recommends early 
orthopedic treatment to prevent crippling deformities, and early recognition of ocular 
deficiencies and treatment. James P. Make. 


The Newborn 

Wespi, H. J.: Reduction of Deafness and Dumbness in Switzerland as Result of Goiter 

Prophylaxis With Iodized Salt, Schweiz, med. Wchnschr. 75: 625, 1945. 

During the years 1915 to 1922 the incidence of deafness and dumbness varied between 11.7 
and 16.6 per 10,000 live born cliildren. After 1922 the incidence decreased so that as early as 
1925 the figure was 4.3 per 10,000 live births. This reduction in deafness and dumbness oc- 
curred simultaneously with the introduction of iodized salt into Sudtzerland. Even in the 
cantons which had as high an incidence as 20 per 10,000 cases of deafness and dumbness ex- 
perienced a rapid drop in the incidence after the introduction of iodized salt. Hence, there is 
a definite connection between goiter prophylaxis and reduction in the frequency of deafness 
and dumbness. J. P- Greexhill. 

Wespi, H. J.: The Prevention of Goiter in the Newborn, Monatschr. f. Geburtsh. u. Gynak. 

118: 113, 1944. 

The author administered an iodine solution in addition to iodized salt to pregnant 
women, and thereby reduced the incidence of goiter in the newborn babies. The fre- 
quency of goiter in tho newborn was inversely proportionate to the amount of iodine 
administered. Hence goiter is primarily an iodine deficiency disease and can be pre- 
vented by giving iodine. J. P. Grbenhill. 

Graubarth, Julian, Bloom, Charles J., Coleman, Francis C., and Solomon, Harry N.: Dye 

Poisoning in the Nursery, J. A. M. A. 128: 1155, 1945. 

The authors report 17 cases of aniline poisoning that occurred in a nursery where the 
diapers were stamped with ink containing' aniline dye. Thirteen babies recovered, and 
four died from unrelated causes. This condition is to be differentiated from other causes 
of cyanosis in a newborn. These babies were treated with methylene blue, oxygen with 
5 per cent carbon dioxide and whole blood transfusions. The methylene blue and oxygen 
had no apparent effect on the time and type of recovery of any of the infants. Adequate 
treatment lies first in the prevention, then in removing the source, transfusion of whole 
blood or red cells suspended in saline solution, fresh air, and isolation. 

William Bermak. 
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If a hemorrhage occurs when the patient is approaching term, e.g., at thirty-eight weeks, the 
treatment indicated can be carried out immediately. This plan has resulted in the reduction 
of infant mortality. In the first 47 cases in which this plan was not in force, the average 
weight of the infants at birth was 5 pounds, 2 ounces, and the infant mortality was 47 
per cent; while in the Idst 47 cases, the average weight of the infants at birth was G pounds, 
12 ounces, and the infant mortality 6 per cent. 

It has long been recognized that a placenta previa is usually larger and thinner than 
normal; it has also been recognized that in placenta previa there is often an eccentric insertion 
of the umbilical cord. The importance of the latter fact, the author believes, has not generally 
been recognized in its relation to fetal mortality. If the cord is inserted at the lower edge 
of the placenta where the separation occurs, or has a velamentous insertion in this area, the 
infant often dies after the initial hemorrhage, although this is not severe; while if the cord 
is inserted centrally or at the edge of the placenta farthest away from the internal os, the 
infant survives even though the hemorrhage is more severe. 

In case of type I placenta previa, artificial rupture of the membranes is usually sufScient 
to control the hemorrhage. This was the method employed in 38 of 50 cases of this type 
in this series; only two cesarean sections were done in this group, both in elderly patients. 
Version has been used chiefly for controlling severe hemorrhage when the fetus is immature 
or has died; it can also bo used for delivering a multipara with a history of very rapid de- 
liveries, when the infant is full term and living. Cases of type II on the anterior wall can 
usually be treated by artificial rupture of the membranes; but if situated posteriorly cesarean 
section is often indicated. Cesarean section is also the safest method in cases of type IV and 
in most cases of type m. Cesarean section was done in C8 cases in this series, mth a fetal 
mortality of 2.9 per cent (2 deaths). The majority of cesarean sections were of the lower 
segment type, especially in the later years. The danger of hemorrhage in this type of opera- 
tion is diminished by the injection of 0.25 mg. of ergometrine and 1 c.c, of pitocin into the 
uterine wall, and the removal of the placenta after the uterine incision has been partially 
sutured. Harvey B. Matthews. 

Pregnancy, Physiology 

Braga, E,: Clinical Sign Diagnostic of Early Pregnancy, Obst. y ginec. latino-am. 3: 321, 
1945. 

The author presents a new sign of early pregnancy. In a series of 1,110 primiparas 
between IG and 26 years of age he found it in 98.5 per cent up to the second week of preg- 
nancy (?). It then disappeared slowly after this time. The sign consists of the ability to 
produce with the two examining fingers a fold of vaginal mucosa on either side of the 
cervix. The .'=low and progressive disappearance of the fold demonstrates the ge.stationnl 
imbibition of the cervix. The sign is called the “Supplementary Hegar” sign in honor of 
Hcgar, and also to indicate that it is a .substitute for the Hegar No. 2 sign which is a 
dangerous procedure. J. P, GREENniiiE. 

Kendrick, Pearl, Thompson, Mary, and Eldering, Grace: Immunity Eesponse of Mothers 
and Babies to Injections of Pertussis Vaccine During Pregnancy, Am. J. Dis. Child. 
70: 25, 1945. 

The authors report the rc.sults of their study on the opsonocytophagic reaction of IT. 
pertussis of 99 pregnant women, of whom 57 were immunized with pertus.sis vaccine, and 42 
were nonimmunized. 

From a practical standpoint, tlie re.mlts of the study suggest the value under certain 
conditions of giving a series of injections of pertussis vaccine to pregnant women to raise 
the ler'cl of immunity in their babies. .Tames P. Map.r. 

Vartan, C. Keith: The Behaviour of the Foetus In tltcro With Special Ecfcrence to the 
Incidence of Breech Presentation at Term, .T. 01)st. <fc Gynnec. Brit, Emp. 52: 417, 
1915. 

In a studv of 3,S75 pregnant women in an antenatal clinic, ilie author found lliat tlie 
fetus was in breech pre.sontation at .‘^omc time during tlie pregnancy in 1.000 cases, Tlie first 
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likely that the, androgen from the ovarian tumor did not reach the fetus in effective quantity 
until the third month of fetal life, and by this time the female hormone of the fetal gonad 
had already produced some reactions in the accessory sex organs, probably in the upper part 
of the urogenital sinus. William Berman. 

Beacham, Woodward Davis, and Varino, George Andrew: Ruptured Uteri: An Analytical 

Report of Sixty-Four Cases Managed at the Charity Hospital of Louisiana at New 

Orleans, With a Review of the Literature, New Orleans M. & S. J. 98: 91, 1945. 

The authors’ analj’tical report on 64 cases of ruptured uteri includes a short history and 
a survey of the incidence, mechanism, etiology, pathology, diagnosis, and treatment of this ob- 
stetric emergency. The significant factor is a diagnosis prior to rupture, this being determined 
by no progress in labor, despite strong and frequent pains and impending or actual rupture 
by tenderness over the lower segment, and sudden, sharp, tearing pain in the abdomen. 
Statistics are quoted, giving the fetal and maternal mortality from various sources, the 
fetal mortality being in the authors’ series 73 per cent and 60,9 per cent, respectively. 
Interesting factors mentioned are frequency of rupture in the classical as compared to low 
flap sections, the importance of proper scar healing in previous sections, and the prophylactic 
measures stressed : namely, avoidance of oxytocics, and early cesarean section. 

The thought occurs that some of these cases may liave been put into further shock 
after transfusion, and the value of determination of the Rh factor in all of these cases prior 
•to tliis transfusion is suggested. 

The bibliogi'aphy following the article is an excellent source for further reading on this 
subject, Jerome Shapiro. 

James, David W.: Pernicious Vomiting of Pregnancy Due to Sensitivity to Semen, West. 

J. Surg, Obstetrics and Gynecology 53: 380, 1945. 

This case, apparently the first reported of pernicious vomiting of pregnancy due to 
contact sensitivity to the husband’s semen, revealed several interesting facts. During each 
of three attacks, the vomiting occurred exactly three days after intercourse witli semen 
deposition; each attack subsided after eight days. There was no response to the usual 
therapeutic measures, such as sedation, thiamine intravenously, isolation, restricted diet, and 
bed rest. Coitus, using a condom, and coitus interruptus produced no allergic phenomena. 
Passive transfer, by injecting the patient’s serum into three nonallergic individuals, demon- 
strated the patient’s sensitivity to an extract of her husband’s semen. Jerome Shapiro. 

Macafee, C. H. G,: Placenta Previa — A Study of 174 Cases, J. Obst. & Gynaec. Brit. Emp. 

52: 313, 1945. 

In a series of 174 cases of placenta previa treated at the Royal Maternity Hospital in 
1937 to 1944, and including 23 private cases, there was only one maternal death (maternal 
mortality, 0.57 per cent); the fetal mortality (stillbirths and neonatal deaths) was 23.5 
per cent (41 deaths). In the earlier cases in this series, vaginal examination was made in 
many, cases .shortly after admission to the hospital; 17 of the 91 fetal deaths occurred in the 
first two years. In the later years vaginal examination was not made until all preparations 
were made for carrjdng out the subsequent treatment indicated. A vaginal examination was 
ultimately made in every case in this series to determine the type of placenta previa and 
the best method of treatment. But the author’s experience has convinced him that placenta 
previa is not an emergency that must necessarily be dealt with at the first hemorrhage; 
severe initial hemorrhage rarely occurs unless vaginal examination is made; and such examina- 
tion should, therefore, be postponed to as near full term as possible, when the patient is 
prepared for delivery by cesarean section, if necessary. Several patients in this series have 
remained in the hospital for weeks and have had repeated small hemorrhages before vaginal 
examination was made. This plan avoids one of the chief dangers to Ihe fetus — prematurity. 
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of a special apparatus which they devised. Previously the authors reported a series of SO 
cases in which they used sulfanilamide prophylactically and in which the incidence of 
morbidity was only 5 per cent. They now add 65 cases. These 145 women had been sub- 
jected to various types of obstetric operations, some of them serious; yet morbidity occurred 
in only 11 per cent. The authors firmly believe that prophylactic local chemotherapy 
during obstetric operations marks a real advance in obstetric progress. 

J. P. Greenhill. 


Bird, J. G.: Postpartum Traumatic Gynatresia, Bol. Asoc. med. de Puerto Rico 37: 205, 
1945. 

The author operated upon a woman who had a complete traumatic atresia of the 
vagina following a forceps delivery ten years previously. After maldng a new vagina, a 
vaseline gauze tampon was used because the author could not obtain a rubber plug. Two 
months after operation, the vagina permitted the insertion of three fingers and also a 
moderate-sized speculum without anj' pain. Coitus could be performed without discom- 
fort. Three months later the patient was pregnant. In a second case of partial stenosis 
following a forceps delivery constriction ringers were incised laterally and sutured vertically 
with excellent results. There has been no dyspareunia since the operation. 

J. P. Greenhiee. 


Item 


American Board of Obstetrics and Gynecology, Inc. 

Examinations 

The next written examination (Part I) for all candidates will be held in various cities 
of the United States and Canada on Friday, Feb. 7, 1947, at 2:00 P.M. Candidates who 
successfully complete the Part I examination proceed automatically to the Part II examina- 
tion held later in the year. All applications must be in the office of the Secretary by Nov. 
1, 194G. Candidates in military service are requested to keep the Secretary’s Office closely 
informed of changes in address. 

A number of changes in Board regulations and requiremonts were put into effect at 
the last annual meeting of the Board hold in Chicago, Illinois, from May 5 to May 11, 1940. 
Among these is the requirement that case records must now be forwarded to the Secretary ’.s 
Office from thirty to sixty days after the candidate has received notice of his eligibility 
for admission to the examinations for certification. At this meeting tlie Board also ruled 
that it will not accept the nine months’ residency as an academic year toward years of 
training requirements following the termination of the official period of intern and resi- 
dency acceleration, April 1, 1940. 

Applications are now being received for the 1947 examinations. For further infonna- 
tion and .application blanks address Paul Titus, M.D., Secretary, 1015 Highland Building, 
Pittsburgh 0, Pennsylvania. Paue Titus, M.D. 
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examination for this particular study was made at about the thirtieth week of pregnancy. If 
it had been possible to make repeated skiagrams of all cases, an even higlier incidence of 
breech presentation might ha%’e been found. In G80 cases spontaneous cephalic version 
took place, and in 599 of these cases this was the only movement of the fetus known to have 
taken place. Spontaneous version was observed to take place at a specidc time in pregnancy; 
in this series by the thirty-fourth week, and probably in many, cases by the thirty-second week. 
The incidence of reversion to the breech presentation was low (25 cases). External version 
was performed in 330 eases; in 223 cases this procedure was successful and no reversion 
occurred ; in an additional 35 cases this had to be repeated, but was ultimately successful ; the 
total number of cases in which external version was ultimately successful was 25S, and the 
reversion rate after this procedure was approximately 22 per cent. The reversion rate was 
reduced if external version was done after the thirty-third week of pregnancy. External 
version failed to turn the breech to a vertex in 77 cases; version subsequently occurred spon- 
taneously in 28 of these cases; and in 13 cases the failure was subsequently overcome by the 
obstetrician; in 36 cases breech delivery was done. In 20 of the 36 cases of breech delivery 
the attitude was extension, and in one other case, semiextension. Very little liquor was esti- 
mated to be present in three cases, and there was one case of multiple pregnancy. The total 
number of breech deliveries was 85 in this series of 1,000 cases in which breech presentation 
was present at some time during pregnancy. 

Breech presentation sliould be regarded as normal at a certain stage of pregnancy; spon- 
taneous version usually occurs, although the reason for this requires further investigation. 
The findings in the cases of failed version indicate that an extended attitude and insuf- 
ficient liquor are the chief causes of breech presentation at term, i.e., failure of spontaneous 
version, multiple pregnancy, and prematurity are also factors. External version is indicated 
as a therapeutic measure for breech presentation persisting after the thirty-second week of 
pregnancy. Harvet B. Matthews. 

, Puerperium 

Eodriguez, Ximeno, M.: Spontaneous Expulsion of an Intraparietal Uterine Tumor 

During the Puerperium, Arch. urug. de med. cir. y especialid. 23: 349, 1945. 

The author reports a case in which on the second postpartum day, a myoma the size 
of an eight months' baby’s head was expelled spontaneously. During pregnancy a fibromyoma 
was suspected, because the author felt a mass in one side of the uterus which made the 
abdomen appear too large for the particular period of pregnancy. The uterine tumor was 
expelled by the action of the uterine contractions and the process of involution. In this case 
the puerperium was afebrile, the lochia were normal, and the uterus involuted well. 

J. P. Greenhill. 

Palik, F., and Eechwitz, K.: The Cause of Late Bleeding in the Puerperium, Monatschr. f, 

. Geburtsh. u. Gynak. 117: 74, 1944. 

In nine' cases of delayed puerperal hemorrhage (four after full-term labor and five 
after abortions) the only cause found for the bleeding was hyaline degenerated decidua. 
The degeneration of the decidua probably began before delivery or abortion due to the 
activity of the trophoblast. The liquefaction and expulsion of the decidua was probably 
interrupted because the fibrinous degenerated decidua failed to set up a round cell 
demarcation as protection. Treatment consisted of instrumental removal of the decidual 
remnants. In abortion cases, the early onset of menstruation may bring about spontaneous 
healing. Greenhill. 

Perez, M. E., and Blanchard, O.: Preventive Local Chemotherapy in Operative Obstetrics, 

Obst. y ginec. latino-am. 3: 161, 1945. 

The authors again emphasize the great value of the prevention of puerperal sepsis 
following operative deliveries by forceps, version and extraction, manual removal of the 
placenta, etc. They instill 5 Gm. of sulfanilamide powder into the uterine cavity by means 
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New Orleans Obstetrical and Gynecological Society, (1924) President, E. L. Zander. 

Secretary, E. A. Grasser, 2700 Napoleon Ave., New Orleans, La. Meetings held every 
other month. 

St. Louis Gynecological Society. (1924) President, Otto Krebs. Secretary, John E. Hobbs, 
630 S. Kingsliighway, St. Louis, Mo. Meetings second Thursday, October, December, 
February, and April. 

San Francisco Gynecological Society. (1929) President, Albert M. Vollmer. Secretary, 
Daniel G. Morton, University of California Hospital, San Francisco, Calif. Eegular 
meetings held second Friday in month from October to April, University Club, San 
Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists, (1930) President, T. F. Bunlcley. 
Secretary, J. Mclver, 714 Medical Arts Bldg., Dallas, Tex. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the Detroit Ob- 
stetrical and Gynecological Society.) President, Clarence E. Toshach. Secretary, .John 
P. Ottaway, 1.5.51 Woodward Ave., Detroit, iMich. ^Meetings first Tuesday of each 
month from October to ila}' (inclusive). 

Central New York Association of Obstetricians and Gynecologists. (1938) President, 
Eajunond J. Fieri. Secretary, Nathan N. Cohen, 713 E. Genesse St., Syracuse, N. Y. 
Meets second Tuesday of September, No%’ember, January, March, and May, 

Alabama Association of Obstetricians and Gynecologists. President, Gilbert F. Douglas. 
Secretary, Hunter Browm, 1922 South Tenth Ave., Birmingliam, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, Jr., 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 

Seattle Gynecological Society. (1941) President, Gerhard Ahnquist. Secretary, Eoger E. 
Stewart, Stimson Bldg., Seattle, Wash. Meetings held on third Wednesday of each 
month, 

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A. Mecliler, 1612 
Tromont St., Denver, Colo. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Eoland S. Cron. Secre- 
tary, Eobert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis, Meetings held in 
May and October. 

San Diego Gynecological Society. (1937) President, E. C. Hall. Secretary, D. Dalton Deeds, 
2001 Fourth Ave., San Diego, Calif. Meetings held on the last Wednesday of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Ealph E. Leigh, 
Grand Forks. Secretary, G. Wilson Hunter, 807 Broadway, Fargo, N. D. 

Virginia Obstetrical and Gynecological Society. (1930) President, S. E. Oglesby. Secre- 
tary, L. L. Shamburger, G2S State Office Bldg., Eiclinioiul 19, Va. Next meeting not 
announced, 

Columbus Obstetrical and Gynecological Society. (1941) President, Wj-nne M. Silb'er- 
nagel. Secretary, Zeph J, E. Hollenbeck, 9 Buttles Ave., Columbus, Ohio. Meetings 
hold fourth Wedne.«day of each month. 

Nassau Obstetrical Society, (1944) President, George B. Granger. Secretary, William S. 
C. Dolan, 2870 Northern Blvd., Manhas.set, N. Y. Mecting.s, bimonthly from October 
to May. 

Bronx Gynecological and Obstetrical Society, (1921) President, Harry Gordon. Secretary- 
Treasurer, J. Irving Ku.shner, 1810 Grand Concourse, New 5'ork, N. Y. Meetings, 
fourth Monday monthly from October to May. 

Washington State Obstetrical Society. (1930) Prcsulcnt, .Tohn II. Fiorino, Everett. 
Secretary, H. H. Skinner, Yakima. Meeting-^, first Saturday of April and October. 

E^nsas City Obstetric.al and Gynecological Society. (1922) PrcsuUmt, .T. Milton .Singleton. 
Secretary, Eichard C. Hclinan. Meetings, third Thur.«day.s, .September, November, .Tan- 
uary, March, and May, University Club. 

Los Angeles Obstetrical and Gynecological Society. (19Mj President, George E. .ludd. 
Secretary, Carl E. Krugracier, 2200 Wc.«t Third Street, Los Angele.s Calif. 

North Carolima Obstetrical and Gynecologic.al Society. (1932) President, Wallace B. Brad- 
ford. Secretary, Eichard B. Dunn. Meetings semiannually. 

Tbo Society of Ob.stetrician5 and Gjaiccologists of Canada, (1911) President, William A. 
Scott. Secretary, .Tames Goodv.in, .516 Medical Arts Bldg., Toronto, D. Meetings held 
annually, date of next meeting to be announced later. 

Akron Obste'tric.-il and Gj-nccological Society. (1910)' President, H. fl. Gib-on. S,rr/lary, 
Alven .M. W*mI. 10.311 Fir.-t Central Tower Bldg., Ahron 8, f)liio. 



EOSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES- 

(Appears in January, April, July, October) 

American Gynecological Society. (1876) President, Norris Vaux, Philadelphia, Pa. Secre- 
tary, Norman Miller, Ann Arbor, Mich. Annual meeting to be announced. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. (1888) 
President, A. D. Campbell, Montre<al, Quebec. Secretary, James R. Bloss, 41S-llth Street, 
Huntington, W. Va. Annual meeting Hot Springs, Ya., Sept. 4-C, 1947. 

Central Association of Obstetricians and Gynecologists. (1929) President, Earl C. Sage, 
Omaha, Neb. Secretary-Treasurer, John I. Brewer, Chicago, III. Annual meeting 
Louisville, Ky., Sept., 1947. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) President, Robert 
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Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence Wharton. 
Secretary-Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md. Meets quarterly at 
Maryland Chirurgical Faculty Bldg. 
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May we say here that this series does not include many patients we feel 
certain have endometriosis, although we have no pathologic proof. These we 
have been able to control so far without resorting to surgery. Our problem is, 
then : Is it possible in endometriosis to preserve a normal functioning, asymp- 
tomatic pelvis ? 

Technique and Operative Procedure 

Fig. 1 is a cross section of a uterus and its adherent adnexa encountered in 
endometriosis. This familiar picture demonstrates the usual adhesive bed of 
ovarian heteroplasia. We have arhitrarilj’- labeled ovarian lesions as "slight’' 
when there is no appreciable enlargement, "moderate” where the ovary is about 
5 to 6 cm. in diameter, and "advanced” Avhere enlargement AA^as beyond 7 to 8 
centimeters. 



Fig. 1. 


Fig. 2 illustrates our method of ovarian resection. Tlie .slight or early 
lesions were excised Avith repair of the OAmiy, usually by a small mattress suture 
of No. 00 chromic catgut on an atraumatic needle. Where aa'c have moderate 
or advanced ovarian le.sions, the OA^ary is delivered from its adhesiA'e bed. Not 
infreiiuenlly rupture occui-s during this procedure. The ovaiy is then opened 
by extending the point of rupture or, if no opening is present, by incision across 
the OA'ary directly opposite the hilus. The ovarian cyst is then opened like an 
oyster shell. All the affected tissue that can be seen is sharply dissected aAvay 
and the OA-aiy repaired Avith a continuous suture of No. 00 chromic catgut. 
Bleeding as a rule is not marked. IIoAA'CA^cr, if it does occur to any degree, small 
matti'css .sutures Avill control it. 

In all eases, pathologic proof of diagnosis Avas obtained from resected or 
biopsied tissue. When removal of the utenis Avas deemed neccssaiy, a pan- 
liyst erect omy avos done if the uterosacral ligaments and cul-de-sac inA'olvernent 
AA*as not too mai'ked. Appendectomies, if not ])reviously done, aa'ci'c porfornuid. 

Retrodisplaced Uteri 

In our series of 80 cases avc have noted a rather high incidence of retro- 
displacement (42.5 per cent). For this rea.son avc have diA'ided tlie cases into 
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Original Communications 


CONSERVATIVE SURGERY IN ENDOMETRIOSIS- 

Clayton T. Beechasi, B.S., M.D., Philadelphia, Pa. 

(From the Department of Obstetrics and Gynecology, Temple University Hospital and 

Medical School) 

C ONSERVATIVE surgery in tlie treatment of endometriosis is the predilec- 
tion of all gynecologists. That gynecologists vary somewhat on ideas of 
eonseiwatism is to be expected. Dannreuther^ feels that eonsen'ation of ovarian 
tissue in wonien over 35 years of age is of little importance, while Cashraan- 
removes ‘ ‘ the uterus and major lesions in the ovaries, if present, ’ ’ and attempts 
to “preserve all of tlie ovarian tissue possible.” Graves® stated that removing 
ovaries hurts only neurotic women,’ yet he felt conservatism was in order when 
treating endometriosis. It finallj’’ becomes apparent that all gjniecologists vary 
in their ideas of the importance of ovarian tissue, not to mention the child- 
bearing capacity in a normal, healthy, well-adjusted woman. 

Novak^ states that each case must be individualized as to the extent of the 
lesion and the age of the patient. To us, conservative gynecologic surgery 
means the removal of the least possible tissue to obtain the desired result. Hence, 
every attempt is made to preserve ovarian function to tlie age of 45 j’-ears or 
beyond if the lesion permits, and in previously sterile women the preservation of 
childbearing capacity to the age of 40 years. A patient with endometriosis who 
has her family obviously minimizes the latter consideration. 

Material and Problem 

The material we offer consists of SO consecutive cases encountered in the 
past six years. We liave operated on 75 of these patients; we reoperated on 
four additional patients who had originally been operated upon elsewhere, and 
one patient operated upon elsewhere had recurring symptoms which we have 
been able to control without surgery. 

•Presented at a joint meeting of the New York, Philadelphia, and Boston Obstetrical So- 
cieties, held in New York City, April 9, 1940. - 


Note: The Editors accept no responsibility for tlie views and statements of authors as 
published in their ‘^Original Communications.^' 
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Table I. Retroversion and Endometriosis 


NO. 

1 EXTENT AND LOCATION 

1 AGE 

1 SURGERY 

1. 

Advanced unilateral ovarian; utero- 

41 

Supravaginal hysterectomy ; unilateral 


sacrals; cul-de-sac 


salpingo-oophorectomy 

2. 

Advanced bilateral ovarian; utero- 

34 

Supravaginal hysterectomy; unilateral 


sacrals; cul-de-sac 


salpingo-oophorectomy ; resection one 




ovary 

3. 

Bilateral massive ovarian; cul-de-sac; 

31 

Supravaginal hysterectomy; bilateral 


uterosacrals ; chronic salpingitis 


salpingo-oophorectomy 

4. 

Bilateral massive ovarian; chronic 

40 

Supravaginal hysterectomy ; bilateral 


salpingitis adenomyosis 


salpingo-oophorectomy 

5. 

Bilateral massive ovarian; utero- 

47 

Supravaginal hysterectomy; bilateral 


sacrals; cul-de-sac 


salpingo-oophorectomy 

6. 

Massive unilateral ovarian; adeno- 

56 

Supravaginal hysterectomy; bilateral 


carcinoma of other ovary 


salpingo-oophorectomy 

7. 

Adenomyosis ■with slight evidence of 

56 

Supravaginal hysterectomy ; bilateral 


ovarian 


salpingo-oophorectomy 

8. 

Advanced of all pelvic viscera 

47 

Suprava^nal hysterectomy ; bilateral 




salpingo-oophorectomy 

9. 

Massive ovarian and cul-de-sac ■with 

48 

Supravaginal hysterectomy; bilateral 


myomas 


salpingo-oophorectomy 

10. 

Massive ovarian; uterosacrals and 

45 

Supravaginal hysterectomy; bilateral 


cul-de-sac with myomas 


salpingo-oophorectomy 

11. 

Advanced of all pelvic ■viscera 

37 

Unable to remove more than the ovarian 

12. 

Bilateral advanced ovarian and 

47 

Panhysterectomy; bilateral salpingo- 


sigmoid with myomas 


oophorectomy 



44— 

average age 


Table ti. (Twenty-Two Cases) Retroversion and Endometriosis 


NO. OF 
CASES 

PATHOLOGY AND EXTENT OP LESION 

A^VERAGE 

AGE 

OPERATION 

6 

Uterosacral ligaments (slight) 

30.3 

Suspension 

3 

Unilateral slight ovarian, uterosacrals 

Unilateral moderate ovarian, uterosacrals 

30.3 

Suspension 

o 

28.5 

Suspension, resection 
one ovary 

3 

Bilateral slight ovarian, uterosacrals 

31.3 

Suspension 

1 

Bilateral slight ovarian, uterosacrals, sigmoid, 
appendix 

33.0 

Suspension 

4 

Bilateral moderate ovarian, uterosacrals 

30.75 

Suspension, bilateral 
ovarian resection 

2 

One advanced ovarian, one moderate ovarian, 
uterosacrals, broad ligament 

35.0 

Suspension, bilateral 
ovarian resection 

1 

Bilateral advanced ovarian; uterosacrals, 
broad ligament 

29.0 

Suspension, bilateral 
ovarian resection 



31.0— 

average age 


Slight ovarian (endometriosis) means lesion on eapsule ■without enlargement 
Moderate ovarian (endometriosis) means ovaries enlarged to about 5 to 0 cm. 
Advanced ovarian (cndomctrlosl.s) means ovarle.s enlarged to or beyond 7 to 8 cm. 


menopausal symptoms fairly well controlled. In this frroup, all of the patients 
had one or more children with the exception of the 37-year-old woman who was 
unmarried. 

It will he noted that onh' one patient had a complete hysterectomy. It was 
not feasible to do a panhystercctomy in the remaining eleven women because of 
marked uterosacral and ciil-de-sae involvement. 

The remaining 22 eases of retroversion and endometriosis are shown in 
Table II. The average age was 31 years. Nine women demonstrated early or 
minimal le.sions, yet enough to fix the corpus uteri in the cul-de-sac as tirmly as 
the most advanced ease in the group. 
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two groups in order to note any difference in operative procedure. Furtlier, if 
conservatism, by our definition, is possible, do the results justify the procedure? 

The average age at operation of these 34 patients with endometriosis and 
retrodisplaeement was 35.5 years. There were man.y pelvic complaints in this 
group ; however, consultation was sought in the main liecause of varying grades 
of dj^smenorrhea and d 3 ^spareunia ivith associated menorrhagia and/or metror- 
rliagia. One patient complained of backache, while two came to us for post- 
menopausal bleeding onl 3 ^ 



Table I (12 cases) summarizes the most severe cases in the retrodisplaced 
group. All of these patients had Imown retroversion for j’-ears. We consider 
the surgerj’- to be radical in all. The ages ranged from 31 to 56 j'-ears, with an 
average age of 44 jmars. Unfortunately, three women were in the fourth decade 
of life, and in only one was any degree of conservatism possible, i.e., to leave 
ovarian tissue. A normal ovary was left in another patient 41 j’^ears of age. 
Both of these women are sjnnptom free after tliree years, although endometriosis 
is palpable in the uterosacral ligaments at the moment. Two eases that were 
past the menopause at the time of operation (one vuth ovarian carcinoma) are 
free of sjTuptoms and palpable patholog 3 ^ The remaining eiglit have tlieir 
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^OIEPJCAX JOUKNAI^ or OBSTKTKia? 


Table Uttses Aa'tebiob — ^Ekwiletbiohis 


KO. 

; PATHOLOGY AICI) ESTEI.T OP I,E.SIO:r ] 


o?EBA-no:r 

1. 

Adenomvo.sis 

4 * 

Supravaginal hysterectomy 

2. 

.\denomyosis 

42 

Supravaginal hysterectomy 

3. 

Adenomvosis 

40 

Panhvsterectomy 

4. 

Adenomvo.si= 

30 

Panhvsterectomv 

5- 

Adenomvosis 

40 

Supravaginal hv.sterectomy 

0. 

Adenomvosis and mvomas 

45 

Panhvst erectomv 

7. 

.\denomvo5is. myomas, broad ligament 

43 

Panhvsterectomv 

S. 

Adenomvosis, unilateral moderate 

49 

Supravaginal hysterectomy, unilateral 


ovarian. 


sal pingo-oophorectomy 

9. 

Adenomyosis, advanced bilateral 

30 

Supravaginal hvsterectomr. unilateral 


ovarian, nterosacrals, cul-de-sac 


salpingo-oophorectomy, resection 




one ovarv 

10. 

Adenomvosis and complete prolapse 

53 

Vaginal hvsterectomv 

11. 

Adenomyosis. myomas, cnl-de-sac. 

49 

Saprava^nal hvsterectomv, bilateral 


unilateral advanced ovarian 


saipingo-oophorectomv 

12. 

Adenomyosis. bilateral moderate 

50 

Snpravaginal hvsterectomv. biiateral 


ovarian. 


saipingo-oophorectomv 

13. 

Adenomyosis and myomas 

51 

Snpravaginal hvsterectomv, bilate.ral 




sal Pingo -oophorectomy 

14. 

Adenomyosis, myomas, advanced 

42 

.Supravaginal hvsterectomv, bilateral 


ovarian, cul-de-sac 


salpingo-oophorectomy 

15- 

Aoenomyosis. myomas, bilateral 

40 

Supravaginal hvsterectomv, bilateral 


advanced ovarian, cul-de-sac 


-salpi n go -ooph orect omy 



4 4 

•averajie 


Table T. Utehl-.s Axtebioh- 

-Et>‘I>0j!E7BI05JS 


1 '.‘A 

•rr-mc 


>:0. 

iPATHOL-OGT Aid) EXTEtCT OF LE.4IOX • 


; OJ’ZSATIOIC 

1. 

Bleeding endometriosis in cnl-de-sac 

27 

ExploratOTv only 


v.dth 5 weeks' pregnancy 



2. 

Implants on bladder and round liga- 

29 

Presacral neurectomy 


ment 



3. 

Bilateral advanced ovarian 

30 

Eesection both ovaries 

4. 

Bilateral advanced ovarian 

3S 

Besection both ovaries 

5- 

Bilateral moderate ovarian, utero- 

29 

Eesection both ovaries 


sacrals 




O, Bilateral advanced ovarian, unilateral 

chronic salpingitis 

7. Unilateral moderate ovarian, ntero- 

sacrals, broad ligament, sigmoid 
S. Bilateral advanced and moderate 

ovarian, nterosacrals, cnl-de-sae 

P. Unilateral moderate ovarian 

10. Bilateral advanced ovarian, cnl-de-sac 

11. BHaterai advanced ovarian, cnl-de-sac 

12. Bilateral advanced ovarian, cul-de-sac. 

chronic salpingitis 

13. Bilateral advanced ovarian, tniral, 

sigmoid, cnl-de-sac 


30 Unilateral saipingo-oophorectomv 

resection one ovarv 

3S Unilateral saipingo-oophorectomv 

34 Unilateral .saipingo-oophorectomv 

resection one ovaiv 

->9 Unilateral saljdngo-oophorectomv 

41 Supravaginal hysterectomy, bilat- 

eral saipingo-oophorectomv 

40 .Supravaginal hysterectomy, bilat- 

eral salpingo-oopaorectomy _ 

40 Snpravaginal hysterectomy, bilat- 

eral salpingo-oopaorectomy 

42 .Suprava^nal hysterectomy- bilat- 
eral salpingo-oophorectomy 


30- 


iverage age 


ovarian tis.sue in .situ in 46' per cent of the patients. Xone of these patients have 
pelvic complaints, although, again, endometriosi.s Is palpable. 

Table TT illaslrates 15 ca.ses of adenomyosLs and adenomvosLs vrith myomzs 
and/or heteroplasia in the adnexa. The average age of this group vas 44 vears. 
All the operations must be considered radical in this group, although v.-e vrere 
able to coiLserve all or part of the ovai'ies in 60 per cent of the patients. One 
patient tvas unmarried vrhen vre operated, the remainder of the group had tv.o 
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Infertility concerned seven patients, and four of these have conceived (two 
delivered, one aborted at eight Aveeks, and one is pregnant now). The most 
advanced case in the group (certainly the most likely candidate for an operative 
failure) conceiA’^ed four years after surgery. Only one patient continued to iiave 
the same complaints we had hoped to relieve Avith operation. Medication af- 
forded no relief. HoAvever, she conceived eiglit months after suspension and 
resection of one OAmry. Another patient, tAA'o and one-lialf years after operation, 
has a recurrence of dyspareunia AAutli an increase in cul-de-sac grcAAi;!!. She 
refused to attempt pregnancy. All the patients that conceived had no endo- 
metriosis palpable after the sixteenth Aveek of pregnancy. 

It is of interest to note that the uterosaeral ligaments were involved in 91.3 
per cent of the patients, Avhile 72.7 per cent demonstrated ovarian lesions. In all 
cases the Baldy-'Webster technique Avas used. There have been no recurrences 
of retrodisplaeement, in spite of clearly palpable endometriosis in most instances. 
Progress of the disease is Avatehed for mainly in the uterosaeral ligaments, and 
in one instance Ave have been able to detect spread into the cul-de-sae or sur- 
rounding broad ligaments. 

Uterus in Normal Position 

There AA^ere 46 eases, or 57.5 per cent, of the series of 80 eases that had a 
normally placed uterus. We have diAuded these into groups of like patholog;^’-. 
Table III lists 13 eases of endometriosis AAuth associated myoma uteri. It aauII 
be seen that the average age is 43 years, and again the need for conservatism 
was not great. In only one patient, aged 37 years, did Ave have the complaint 
of infertility along with the usual sjuriptoms. This individual is noAv tAvo years 
postoperative, has not conceiA’-ed, but is sjnnptom free. In all but this one ease, 
the myomas precluded anything but hysterectomy. We Avere able to salvage 

Table III. Uterus Anterior — Endometriosis and Myomata 


no. j 

PATHOLOGY AND EXTENT OP LESION 

AVERAGE 1 
AGE 

OPERATION 

1. 

Bilateral moderate ovarian, round 
ligament, myomas 

37 

Myomectomy, ovarian resection 

2. 

Myomas, slight bilateral ovarian 

40 

Supravaginal hysterectomy 

3. 

Myomas, omental endometriosis 

38 

Supravaginal liysterectomy, resection 
omentum 

4. 

Myomas, moderate unilateral ovarian 

40 

Panhysterectomy, unilateral salpingo- 
oophorectomy 

5. 

Myomas, unilateral moderate ovarian 

41 

Supravaginal hysterectomy, unilateral 
salpingo-oophorectomy 

6. 

Myomas, unilateral moderate ovarian 
and uterosaerals 

36 

Supravaginal hysterectomy, unilateral 
salpingo-oophorectomy 

7. 

Myomas, bilateral advanced ovarian, 
cul-de-sae 

44 

Supravaginal hysterectomy, bilateral 
salpingo-oophorectomy 

s. 

Myomas, bilateral moderate ovarian, 
cul-de-sac 

48 

Supravaginal hysterectomy, bilateral 
salpingo-oophorectomy 

9. 

Myomas, bilateral advanced ovarian 

41 

Panhyaterectomy, bilateral salpingo- 
oophorectomy 

10. 

Myomas, bilateral slight ovarian 

55 

Supravaginal hysterectomy, bilateral 
salpingo-oophorectomy 

11. 

Myomas, bilateral moderate ovarian, 
tubal, sigmoid 

45 

Panhysterectomy, bilateral salpingo- 
oophorectomy ' 

12. 

Myomas, bilateral moderate ovarian 

44 

Supravaginal hysterectomy, bilateral 
salpingo-oophorectomy 

13. 

Myomas, bilateral slight ovarian, 
cul-de-sac 

55 i 

Supravaginal hysterectomy, bilateral 
salpingo-oophorectomy 



43 — average age 
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Since the remaining four patients had children, they created not too great 
a problem. They all had one constant feature in history, i.e., the pain they were 
originally operated upon for was in no way improved by the first operation. 
None of them was the least bit interested in further conservative surgery but 
requested that everything responsible for their pain be removed. One 45-year-old 
patient in this group needing reoperation we classed as a failure since she was 
never free of pain following the first operation. 

Comment 

Nineteen patients, or 23.75 per cent, in the entire series were 45 years or 
older. Their treatment was radical although we salvaged ovaries in tliree in- 
stances. All of these patients have been well and we have no regrets at leaving 
the ovaries in three women over 45 years of age. Sixty-one, or 76.25 per cent, of the 
patients in the series were under 45 years of age. They constituted the main 
problem. Conservative surgery was impossible to any degree in 15 instances (24.5 
per cent). Ovarian tissue was salvaged in whole or in part (by resection) in 
14 patients (23 per cent). Childbearing capacity was retained in 32 cases (52.5 
per cent). Follow-up examination revealed that for a period of one to six years 
all of these sixty-one eases have been free of complaints save two. One, at least, 
is temporarily asymptomatic with her pregnancy. A large share of the conserva- 
tive treatment was possilile through correction of a retrodisplaced uterus with its 
prolapsed adnexus. 

We have been more than a little impre.ssed with the incidence of retro- 
displacement and endometriosis. It is well Imow that retrodisplacement re- 
ceives scant attention in many quarters. This may be due to an overcorreetion 
away from the days when it received entirely too much attention. Certainly an 
incidence of 42.5 per cent points to more than a casual relationship. Curtis'^ 
states, “In recent years we have learned that misplaced endometrial tissue is 
common with retrodisplacement.” Sampson teUs us in Sutton’s® paper that, 

‘ ‘ The uterus is often but not necessarily always retrodi.splaced. ’ ’ Watkins’^ in- 
jected contrast media into a retrodisplaced uterus without pressure and demon- 
strated it in the cul-de-sac. He points out the frequency of retrodisplacement 
and cul-de-sac endometriosis. However, the only figures we have found were 
those of Keene and Kimbrough,® finding an incidence of 13.5 per cent retro- 
displacements while King® reports 21 per cent. 

That there is a relationship in these two conditions cannot be denied. One 
wonders if the uterosacral ligaments may be a starting point in many of these 
cases since the minimal lesions were always there. Our feeling is that retro- 
displacement wdth its mechanical interference %vith blood supply causing broad 
ligament varicosities, engorged cy.stic prolapsed ovaries, and passive congestion 
in the uterus, are accelerating factors in the metaplasia. For this reason we 
believe all women with retrodisplaced uteri should be observed at regular six- 
month intervals. Should they develop symptoms or demonstrate anything but 
a freely movable uterus a suspension is in order. In this way earlj’- lesions may 
be picked up while minimal, conservative surgery can be instituted and our 
salvage rate for the integrity of the internal pelvic viscera far higher. It would 
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or more children. The problem was one largely of trying to salvage ovarian 
tissue. Not considering four menopausal or postmenopausal patients, two women 
were_ surgieallj^ castrated between the ages of 40 and 42 years. In the latter 
two instances, conservatism seemed to us out of the question. 

In Table V we have listed 11 cases of uncomplicated endometriosis, and two 
ivith additional findings. One interesting ease was operated upon for ectopic 
pregnancy and was found to have bleeding endometrial tissue in the cul-de-sac 
(proved by biopsy). Another patient had minimal endometriosis of the bladder 
and round ligament Avith probable adenomyosis, in which case Ave locally excised 
the lesions and did a presacral neurectomy. Endometriosis Avas so extensive in 
31 per cent of the patients (all 40 years old or over) that Ave could salvage no 
healthy ovarian tissue. It Avould seem in our attempt to group lesions according 
to extent tliat the treatment has varied greatbq i-e., ovarian resection in one 
advanced state and removal in anotlier. Our explanation for this lies in the 
fact that one massive endometrial cyst Avlien resected had some grossly healthy 
tissue, Avliile anotlier equally large groAV’^th seemed to lack even a small fragment 
of normal ovarian substance to be left behind. 

Cases 3 through 8 could have had a complete ablation of the internal pelvic 
Auscera according to usual standards of treatment. We are happy to note that 
these patients haA'-e none of their former complaints after a folloAA^-up of one to 
six years. Thus far, in retrospect, Ave AA^ould not have changed the operative 
procedure in any of this group. Case 3 had a child 10 years of age when she 
Avas operated upon, and she Avas most desirous of another. She is sjmptom 
free so far, but has failed to conceive. 

Table VI, Failures; Operated ELSEiAmERE; Five Cases 


PATHOLOGY AND EXTENT OF LESION 


AVERAGE 

AGE 


OPERATION OR TREATMENT 


Advanced sigmoid (partial obstruction), cul- 
de-sac (9 years from previous operation) 
Advanced ovarian, cul-de-sac (4 years from 
previous operation) 

Adenomyosis, advanced ovarian and cul-de-sac 
(6 years from previous operation) 
Adenomyosis, moderate ovarian (5 years from 
previous operation) 

Moderate ovarian, cul-de-sac (5 years from 
previous operation) 


26 Supravagmal hysterectomy and 

remaining tube and ovary 
45 Supravaginal hysterectomy and 

remaining tube and ovary 
34 Supravaginal hysterectomy and 

remaining tube and ovary 
32 Supravaginal hysterectomy and 

remaining tube and ovary 
34 Observation and control of dys- 

menorrhea -uith benzedrine 
and aspirin ' 


In Table VI are listed five failures. These Avomen had been operated upon 
conservatively elseAvhere at the intervals stated in the table. Case 1 had a tragic 
histoiy. Originally at 17 years of age a large endometrial cyst ruptured and the 
affected ovaiy AA^as removed. She had no sjmptoms until 24 years of age Avhen 
dj’^smenorrhea occurred Avith increasing seA’^erity. The folloAving year the patient 
married and used contraception. We Avere consulted after six months of married 
life. At this time the patient not only had severe dysmenorrhea but erampy, 
intermittent pain in the left loAver quadrant. Establishing a diagnosis of endo- 
metriosis was not difficult. The patient Avas adAused to conceive if possible in 
the hope of sloAAung up the endometrial process and further hoping to have a 
familj’^ before a second operation Avas necessary. The patient could not conceive. 
Partial boAvel obstruction soon put in its appearance and Ave AA^ere forced to 
operate at 26 years of age. The rectosigmoid and cul-de-sac invoh^ement aa^s 
so advanced that Ave had no other coui’se but to remove the remaining tube, oA'ary, 
and uterus. The psychic trauma to this individual AA'as marked. 
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but in some instances the patient is a very unhappy person for the rest of her life. In our 
clinic at Temple University that has been the rule and it has been surprising to me the number 
of instances in which conservatism can be practiced in certain patients who appeared hope- 
less on examination of the pelvis, and in whom the results have been very gratifying. 

One of the problems mentioned, which I think is rather questionable, is that endometriosis 
is the result of retroversion. Certainly, endometriosis that perhaps begins in the ovaries and 
the cul-de-sac and, as it proceeds, sets up an inflainmatory reaction may in many cases be the 
cause of the retroversion. 

DE. WILLIAM P. HEALY (New York). — I would have been tempted to be less 
conservative than the essayist under similar conditions. For example, I doubt if I would 
try to conserve ovarian function in a woman 45 years of age with bilateral endometriosis. I 
would feel that we could probably satisfactorily control any annoying symptoms which the 
patient might have from total hysterectomy and castration by medical measures. 

I definitely agree with Dr. Beecham in the extreme importance of recognizing fixed 
retroversion caused by endometriosis. Therefore, in a young woman who has some 
dysmenorrhea and probably is sterile and may have some dyspareunia, I believe there is an 
indication for surgery, not because of the retroversion, but because of her symptoms and the 
endometriosis, which must be present. 

Now, why is the uterus retroverted? Not so much because the uterosacral ligaments 
are invaded and infiltrated by the glandular deposits, but because the rectum or rectosigmoid 
creeps up on the back of the uterus and pulls tlie uterus down into the cul-de-sac.. 

DE. FEED A. SIMMONS (Boston). — I can only cite Dr. Meigs' observations at the 
Massachusetts General Hospital and am curious to know if Dr. Beecham has the same findings. 
We find that the incidence of endometriosis is definitely greater in the private than in the 
ward patients. This may possibly be due to the restraint of normal pregnancy in the private 
group as compared with the ward group, and possibly to late marriage in the private group 
due to educational hazards toward early marriage and consequent reduced fertility in that 
group. The incidence of endometriosis in Dr. Meigs' private patients is around 40 per cent, 
and the ward incidence is 5 per cent. He is always looking for it and finds it in the utero- 
sacral ligaments usually. In the ward patients we find it more commonly, if it is looked 
for, than we did ten or fifteen years ago. 

DE. EOBEET A. KIMBEOUGH (Philadelphia). — Some years ago Dr. Floyd Keene 
and I reported a series of 108 cases, in 48 of whom one or both ovaries were conserved. Within 
a period of five years only three patients required subsequent treatment. Of those in whom 
the possibility of pregnancy was conserved, 28 per cent had subsequent normal pregnancies. 

I believe there is no question that conservative surgery is indicated in endometriosis 
for three very specific reasons: first, endometriosis is not a malignant condition; it is 
possibly in some few cases clinically, but never in itself liistologically, malignant; in any 
benign condition conservative surgery is indicated. That is a broad general statement, but 
I think most of us will subscribe to it. In the second place the existence and spread of 
endometriosis is absolutely dependent upon ovarian function. IVlien we operate on a patient 
witli endometriosis and leave ovarian function, we are perfectly aware of the possibility that 
the endometriosis may continue to spread, and the present amount of endometriosis will persist 
and may continue to cause symptoms. That is the possibility, but since endometriosis is 
dependent upon ovarian function, and since irradiation is a very simple method of controlling 
ovarian function, it seems that conservative measures are indicated in the treatment of this 
condition. The third reason which warrants the use of conservative measures is the fact that 
this lesion is extremely slow in its development and spread; those patients who may later 
require further therapy may, therefore, enjoy the advantages of continued ovarian function 
for several additional years. 

DE. JAMES E. MILLEE (Hartford). — Wc see a great deal of this condition and I, like 
the others, bemoan the fact that it occurs in young women. 
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seem thus far in this small series that when endometriosis and retrodisplacement 
are present suspension of the uterus retards the heteroplastic spread. 

We believe resection of the ovaries in an attempt to uncover normal tissue 
is a worth-while procedure. Cattel and Swinton/° in a series of 43 cases, believe 
that complete ovarian involvement in endometriosis is not common and therefore 
emphasize conservatism. Failures in conservative surgery have been reported 
as high as 29 per cent by Pemberton^^ and as low as 7 per cent by Crile.^^ In 
the 46 eases under 45 years of age in which we saved the uterus, tubes, and 
ovaries or ovaries ‘alone, we failed in one ease to relieve pain, yet the patient 
conceived. In one other recurrent symptoms appeared at two and one-half years. 

An assessment of operative success or failure can be made at the follow-up 
examination. As we have noted above, tlie outstanding feature of the failure of 
conservative surgery was unremitting pain. 

Conclusions 

1. There seems to be a close relationship between retrodisplacement and 
endometriosis. 

2. The nonpathologic retrodisplaced uterus should be observed at regular 
intervals for signs of fixation indicating a surgical need for treatment of probable 
endometriosis. 

3. We have found it possible to salvage ovarian tissue in situ in 23 per cent 
of women under 45 years of age. 

4. Childbearing capacity was salvaged in an additional 52.5 per cent of 
women under 45 years of age. 

5. For many years the diagnosis of - endometriosis has been a carte blanche 
to surgeons for castration. 

6. We feel that conservative surgery is definitely worth while and should be 
the major consideration when operating upon endometriosis. 
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Discussion 

DE. JOHN MONTGOMERY (Philadelphia). — ^1 believe that we arc all in accord with 
the fundamental principles enunciated in trying to be conservative in young women in the 
cluldbearing years with the extensive endometriosis which requires complete removal of the 
ovaries and uterus. It is easy enough to take out the uterus and, as a rule, we cure the patient, 
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By allowing one ovary to remain it would stimulate further activity and cause trouble 
from the endometrial implants, including bleeding into the peritoneal cavity. 

DR. BEECHAM (Closing). — ^Dr. Montgomery stated that he believes endometriosis 
causes retrodisplacement. Six cases in our series presented minimal lesions on the left 
uterosacral ligament; these were so small it seems hard to believe that the endometriosis was 
an etiologic factor in the retrodisplacement. 

In reply to Dr. Healy, we left ovaries in women 45 years of age and over only if they 
were normal grossly and the pathology was limited to the uterus. Both Dr. Miller and Dr. 
Healy mentioned the use of x-ray in the therapy of endometriosis. We have used it only for 
castration purposes, since it is very difficult to measure a subcastration dose in any given 
individual. We have seen permanent amenorrhea result from the so-called stimulating dose of 
x-ray to the ovaries for secondary amenorrhea and other endocrinopathies. 

Dr. Simmons mentioned Dr. Meigs’ work in reference to the frequency of endometriosis 
in private practice. The cases in this paper w'ere all private patients, the disease having been 
seen but rarely in the wards at Temple University and Philadelphia General Hospitals. 
Meigs holds the view that late marriage and prolonged uninterrupted menses in any woman 
favors the development of endometriosis. This undoubtedly is one of the chief causes for the 
high incidence in private patients. 

Dr. Kimbrough’s series of cases have yielded a higher per cent of pregnancies in 
sterility patients than any other report we have seen. Dr. Kimbrough brought up a perplexing 
question; namelj', that endometriosis depends on "ovarian function” for continual growth 
and development. In this we are all agreed, yet the ovaries function in pregnancy. In fact, 
the estrogen curve goes up as term approaches and endometriosis regresses to nonpalpable 
lesions. 

Dr. Studdiford asked what kind of an ovarian carcinoma was encountered with 
endometriosis. It was an adenocarcinoma. Our impression was that the patient had bilateral 
endometrial cysts and one had undergone malignant change. 

Dr. Frost has been able to demonstrate ovulation by endometrial biopsy after ovarian 
resection in cases of endometriosis. We have followed a number of the same type patients 
with daily rectal temperature readings for a short time following operation and have found 
all to have anovulatory bleeding for several months. 

Our findings have been similar to Dr. Davies’, that the left uterosacral ligament is the 
usual starting point for endometriosis. 

Dr. Bunzel asked about bleeding of heteroplastic tissue in the free abdominal cavity. 
We have found it in the one reported case in the cul-de-sac, associated with early pregnancy. 



BEEGHAM; CONSERVATIVE SURGERY IN ENDOilETRIOSIS 


717 


I think tliere are some otlier conservative measures that may be brought to bear. Occa- 
sionally, we encounter endometriosis in the rectovaginal septum and then it causes more alarm 
than it does when it is higher up. I think that direct x-ray, and even radium seeds applied 
locally, will control the lesion. 

I would also like to mention the use of testosterone propionate or methyl testosterone 
by mouth as one of the conservative measures which may be tried. It is quite striking to see 
the reduction in size of the cndometriotic lesions which will occur under testosterone 
propionate. That, of course, cannot be pushed too far, and caution must be used to keep the 
dosage well below 200 mg. per mouth. 

DR. I^T!LLTAM STUDDIPORD (New York). — I would like to ask Dr. Beecham the 
nature of the carcinoma that he found in association with endometriosis in the opposite ovary. 
The reason I ask that question is that we have now five cases in which there is a very strong 
indication that the ovarian carcinoma is actuall}’ adenocarcinoma arising on the basis of 
endometritic deposits in the ovary. In one of tiie cases the likelihood is almost beyond 
question. 

I do not believe you can regard endometriosis in elderly women as something which 
is entirely beyond the pale of malignancy. 

DR. INGLIS P. PROST (New York). — ^In the last two years I have been trying to 
see how much ovarian tissue could be resected and still maintain a positive secretory phase in 
the endometrial biopsy. We have had 25 cases at the Woman’s Hospital in which we resected 
ovaries, leaving ovarian tissue not much larger than the head of a pin. Wlien the secretory 
phase of the endometrium is maintained and the patients are o\'ulating they generally become 
pregnant easilj', but it is very difficult for them to retain the pregnancy, and we feel that they 
must be given a great deal of supportive treatment in the way of progesterone. 

DR. JOSHUA W, DAVIES (New York). — I feel that this is not a surgical condition, 
but that it is due to some endocrine dysfunction nliich results in the production of a great deal 
of pain in the pelvis, rendering it essential that we relieve patients so afflicted. Relief may be 
afforded by severing the adhesions in the pelvis, and thus holding the uterus anteriorly. I do 
not approve of removing the uterus or adnexa in these patients. 

Dr. Beecham said that the uterosacral ligament is involved in many of these cases, 
chiefly on the left side. The uterosacral ligament is not a ligament alone; it is a very dense 
structure containing lymphatics, and when there is an inflammatory condition of the lymphatics 
there is production of scar tissue. If the uterus is involved with endometriosis, the denser 
peritoneum over the uterus is carried out to the lymphatics in the uterosacral ligament which 
run to and up the rectum. It is scar tissue in the uterosacral structure on the left side which 
draws the uterus against the cervix and rotates the uterus to the opposite side of the sacrum, 
to which the sigmoid is attached; tliis causes congestion in the pelvic circulation. Thus the 
uterus becomes fixed and the veins distended. If we fail to relieve these patients of their pain 
I believe surgery should be resorted to and in operating for retroversion, if it is possible to 
separate the sigpmoid from the cervix and hold the uterus anteriorly, these patients may be 
temporarily relieved. 

DR. E. EVERETT BUNZEL (New York), — There is one phase of the subject which 
was not touched upon and which was brought to my attention by a recent case. The patient 
was 40 years old with an ovarian mass on the right side and gave a history of having had a 
profuse, painful, long period. I opened the abdomen following a curettage, and found free 
blood in the abdominal cavity. Some of the blood was bright, while some had the character 
of the chocolate material found in Sampson’s cysts. The cyst on the right side was not 
ruptured, but was adherent. After wiping away the blood in the pelvis we found several 
endometrial implants on the posterior aspect of the uterus, the posterior aspect of the broad 
ligament, and in the cul-de-sac. I wonder whether these implants are prone to bleed into the 
peritoneal cavity. At 40 years of age I did not take a conservative attitude, but removed 
the uterus and cervix together with the adnexa on both sides. The patient was married, but 
had never conceived. 
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longed labor on the fetus), “prolonged labor per se exerts a deleterious effect on 
both the maternal and fetal organisms and the severity of this deleterious effect 
increased progressively with the duration of labor. ’ ’ 

During the clinical course of these patients witli prolonged lalior, there may 
arrive a time when one must resort to an active policy, hlanual dilatation of 
the cervix, the dilating bag, Diihrssens’ incisions, difficult forceps operations, 
and radical cesarean section have been recommended in the past. Certain of 
these methods are obsolete. All such methods are bound to carry an appreciable 
increase in the maternal and fetal mortality and morbidity rate. 

The employment of x-ray pelvimetiy does contribute a certain sense of 
security in the proper conduct of labor in these cases which are experiencing 
ineffectual labor. However, this can be deceptive if we should take the attitude 
that all patients who present little or no evidence of cephalopelvic disproportion 
will have their babies by the pelvic route if given a sufficient length of time to 
complete their labors. The obstetrician with this attitude must accept some in- 
crease in the infant stillbirth and neonatal death rate in proportion to the num- 
ber of added hours or days of labor which are allowed to transpire. This group 
becomes even more important because we are concerned with good babies, at least 
at the onset of labor. So often this is not true in other complicated obstetrical 
conditions. 

It follows, therefore, that in realizing the increased infant stillbirth and 
neonatal death rate which accompanies prolonged labor, we should employ every 
means at our command to decrease the number of such cases. Until we know 
the cause or causes of the onset of labor, any attempt to treat successfully .such 
patients can be done only empirically, and is, therefore, subject to a certain per- 
centage of failures. 

During the past five years at the Boston Lying-in Hospital, we have used 
posterior pituitary extract routinely on all patients who revealed any evidence of 
inertia during the course of any patient’s labor. It was felt that this was the 
most reasonable poliey if we were to obtain a true picture of the merits and 
demerits of this drug. Although the drug had been used in this clinic in previous 
years for the treatment of uterine inertia, its routine use was not carried out in all 
cases of inertia. It was felt that enough experience had been gained in the use of 
x-ray pelvimetry (Thom’s method) to msure against the giving of the drug 
to any patient with definite cephalopelvic disproportion. In addition, experi- 
ence had been gained with the different types of extraperitoneal cesarean sections 
which could be resorted to if any untoward results occurred from the use of tlie' 
drug or if it failed ot completety dilate the cervix. 

The object in using the drug was as follows : 

1. To attempt to decrease the number of cases of prolonged labor, 
by completing the dilatation of the cervix -within the limits of the number 
of hours commonly associated with normal labor (thirteen to eighteen 
hours). 

2. To treat cases of so-called prolonged labor with this drug in order 
to reduce the number of hours of the first and second stages of labor with its 
adverse effect on the fetus. 



THE TREATMENT OP PROLONGED LABOR WITH POSTERIOR 

PITUITARY EXTRACT- 

Duncan E. Reed, M.D,, Boston, ilAss. 

(From the Boston Lying-in Hospital and the Department of Obstetrics, 

Harvard Medical School J 

D uring the past fifteen years, with the advent of accurate methods of x-ray 
pelvimetry, a better understanding of the mechanism of labor has been ob- 
served in both the normal and abnormal obstetric pelvis. Accurate measurement 
and accurate classification of the abnormal obstetric pelvis has contributed much 
to a more intelligent conduct of labor. 

Tlie trend in obstetrics during the latter years has been to emphasize the 
arcliiteeture of the bony pelvis as the major factor in the prognosis of a given 
labor, vath less regard being given to the other factors involved. This attitude is 
understandable when we consider how little is accurately Imovui regarding the 
cause of the onset or the continuation of effective uterine contractions. 

Helpful as these different techniques of x-ray mensuration may be in evalua- 
tmg the pelvic architecture, we are always faced with the problem of the type 
of labor a given case ma}’- experience. It is this unlcnown factor which makes 
ever}^ obstetric case at least a potential problem. Certainly, it is a common ex- 
perience to observe the successful completion of labor, even in the presence of 
rather marked pelvic contracture where labor is accompanied by effective uterine 
contractions. For contrast, severe degrees of prolonged labor maj’’ occur only in 
the presence of soft-tissue dystocia when associated with the ineffectual powers 
of labor. 

In the dystocia group which results from pelvic contracture, the proper 
treatment can usually be ascertained after a few hours of a trial test of labor. 
Exceptions do, of course, occur in a small percentage of so-caUed ^'borderline 
cases.” Howevei', in the treatment of the dystocia group resulting primarily 
from ineffectual labor, the correct procedure to obtain a good result is often 
difficult to determine. 

In the absence of any evidence of cephalopelvic disproportion, the common 
terms which have been used to describe this latter group are atoni uteri (primary 
or secondary), cervical dystocia, and 'delayed or prolonged labor. No term is 
entirely satisfactory. In any event, whatever term one desires to use in de- 
scribing such cases, the problem remains the same ; namely, the inability of the ' 
cervix to become completely dilated. 

Unfortunately, watchful expectancy is not always associated with brilliant 
results in these cases of prolonged labor resulting from uterine inertia. It is 
common experience that fetal damage and maternal complications may produce 
disasters of as great a magnitude in these eases as in those patients who are sub- 
jected to prolonged tests of labor in the presence of cephalopelvic disproportion. 
As Douglas and Stande’-’- have so aptly stated (in studying the effect of pro- 

•Read before the Boston Obstetrical Society, November, 1945, 
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cervix. Desultory uterine contractions which miglit he continual for hours or 
even days were present in many of these patients in both groups, but if the 
above changes on the cervix could not be ascertained, the patient was considered 
to be in false labor and was so treated. 

Results 

In Table I is recorded the age of the natients. The general age group fol- 
lows a general trend both in the private and clinic series. Most of the cases were 
■primiparous women; two-thirds were under 30 years of age. 


Table I. Age 


20 TO 29 
YEARS 

30 TO 39 
YEARS 

40 

YEARS 

total 

CASES 

Private series, uncomplicated 

442 

265 

10 

717 

61.2% 

26.9% 

1.50% 


Boston Lying-in series, uncomplicated 

460 

161 

15 

636 

72.5% 

25.3% 

2.30% 


Private series, complicated 

34 

16 

__ 

50 

68.0% 

32.0% 



Boston Lying-in series, complicated 

168 

36 

2 

206 

81.6% 

17.5% 

0.97% 


Total cases 

1,104 

478 

27 

1,609 


Parity . — -In Table II it is shown that age and parity go hand in hand. 
About two-thirds of the entire series are primiparous women. There is one dif- 
ference, however, to be observed between the private and the clinic series. There 
are many more primiparous patients treated in the clinic series than in the 
private series. 

Table n. Parity 


i" 

ii TO iii 

iv 

1 TOTAL 
' CASES 

Private series, uncomplicated 

390 

294 

33 

717 

Boston Lying-in series, uncomplicated 

54.4% 

41.00% 

4.50% 


452 

143 

41 

636 

Private series, prolonged labor 

71.0% 

22.50% 

6.40% 


44 

6 

— 

50 

Boston Lying-in series, prolonged labor 

88.0% 

12.00% 



199 

2 

5 

206 


96.6% 

0.97% 

2.43% 


Total cases 

1,085 

445 

79 

1,609 


In Table_ III is recorded the parity of the complicated group occurring in 
the clinic series. It can readily be seen that tliere were very few multiparous 
women who came to so-called prolonged labor. Tliese exceptions can be readily 
explained. This is a small but important number of patients who will compose 
a group who may be justifiably classified as “dangerous multiparas.” These 
cases composed about 3 per cent of this complicated clinic group. This group 
deserves further comment. Suffice it to say that large babies, accompanied by 
some degree of pelvic contracture, were present in these multiparous patients 
and uterine inertia was of secondary importance. 

The station of the liead at the onset of labor is listed in Table IV. Only 
about one-fifth of the patients entered labor with the presenting part unengaged. 
It could not be established whether the patient who started in labor with an 
unengaged head was more likely to present evidence of prolonged labor. The 
station of the head at the onset of labor was not a factor in the. production of 
prolonged labor. 
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3. It was Hoped that the necessity for diiSeiilt pelvic operations, siieli as 

midforceps with or without Duhrssens’ incisions, could be brought to a 

minimum in these cases of ])roIonged labor. 

These are desirable aims if tliese conditions could be fulfilled without in- 
creasing the stillbirth and neonatal death rate, or producing latent cerebral dam- 
age to the infant or aiij'" deleterious effect on the mother. For it has been sug- 
gested that prolonged labor, per se, was not necessarily harmful in itself, but 
prolonged labor accompanied bj*" a difficult forceps operation was a combination 
that was extremely lethal to the bab3L 

It was felt tliat tlie drug must be used in a sufficient number of patients 
in order to evaluate it properlj’-. Such evaluation should include (in addition 
to the objective stated above) : 

1. What are the limitations of the drug. 

2. Wliat type of case was most likely to result in failure when the drug had 
been used. The factors wliieli migiit liave contributed to such failure 
should be ascertained. 

3. If the drug had anj'' merit, would it be possible to evolve a rational 
method wherebj’- the drug could be safely placed into the armamentarium 
of the treatment of eases of so-called prolonged labor resulting from 
uterine inertia. 

Material 

This communication is concerned with reporting on 1,609 patients who had 
been given posterior pituitary extract during the first and second stages of their 
labors. These patients are divided into two series, 767 cases collected from pri- 
vate patients, and 842 cases from the clinic of tlie Boston Ljnng-in Hospital. 
The latter group is composed of eases treated during the past five years, while 
some of the records of the patients in tlie private series date back several years 
before x-ray pelvimetiy and extraperitoueal cesarean section liad become com- 
mon obstetric teeliniques. This accounts for some of the differences in tlie 
private series in contrast to the clinic series, as for example, the type of opera- 
tions necessaiy to complete delivery in each series. 

Each of these series has been divided into two subgroups, the uncomplicated 
and the complicated. The element of time, i.e., the hours of labor which ensued, 
is the factor upon which these groups Avere classified. The number of hours of 
labor Avhich must pass in order to make a diagnosis of prolonged labor varies in 
different clinics. We chose twenty hours of labor as the dividing line between 
the uncomplicated group and the complicated group. ■ The diagnosis of pro- 
longed labor Avas attached to the latter group. We realize that this is an 
arbitral’}’’ diAusion, HoAvcAmr, the normal length of primiparous labor is accepted 
as aA’^eraging from thirteen to eighteen hours. We extended the time to tiventy 
hours in order not to include any cases in the prolonged labor group (compli- 
cated) AAffio Avere not actually troublesome cases. 

Many of the cases in both the complicated and the uncomplicated groups 
Avere diagnosed as patients with prolonged labor. Individual perusal of the 
patient’s records did not substantiate such a diagnosis in many of the eases. 
Although the patients AA’^ere experiencing at times irregular and painful con- 
tractions, the patient Avas not in true labor. For this repoi’t, the onset of true 
labor was defined and so recorded as beginning only AA’hen the uterine contrac- 
tions Avere of such quality that definite changes could be recorded regarding 
either effaeement, but more particularly still, some degree of dilatation of the 
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series had a first stage labor of forty hours or longer. It should be emphasized, 
however, that many of these patients Avere in so-called desultory labor for per- 
haps as long as twenty-four to sevent3’‘-two hours before the actual true labor 
began. During that time no change Avas noted in the cervix, and consequently 
the patient Avas not considered to be in labor. Consideration of this factor may 
account in, part for the Ioav incidence of prolonged labor in this series in contrast 
to the experience of other clinics. 

The length of the second stage of labor in the uncomplicated group (Table 
VII) revealed a sharp contrast betAveen the private and the clinic series. The 
clinic series was subjected to many more hours of second stage labor. The reasons 
for this marked difference could be explained by the folloAving factors: (1) The 
individual attention AAdiich Avould be given to the private patient Avhere the re- 
sponsibility is dependent upon one person A\muld necessarily make its effect felt 
in shortening the second stage of labor. (2) The increased amount of- pituitary 
extract Avhich Avas used in the private series Avould necessarily shorten the second 
stage of labor;, (Tables X and XI) . (3) In the clinic series a longer second stage 
of labor Avas believed justified in the hope that the patient Avould come to an 
easy Ioav forceps operation. The drug Avas given specifically to further the 
descent of the fetal head in an attempt to reduce the need for a midforeeps de- 
liverj’'. This AA’^ould appear to be reasonable Avhen Ave consider that the fetal mor- 
tality in the tAVO series Avas approximately equal. 

From the evidence presented here, Ave do not need to fear a prolonged second 
stage labor as long as the patient is making progress. The only fear in a pro- 
longed second stage labor appears to be AA^ien progress has ceased. This is 
particularly true AA^hen this arrest of progress occurs Avith the presenting part 
on the perineal fioor. It is generally’- agreed that if progress has ceased Avhen 
this has occurred, delivery should be carried out AAuth dispatch. To emphasize 
this, the babies that were lost in the clinic series (uncomnlicated group. Table 
XV) occurred in a prolonged second stage labor associated Avith just such an 
arrest. 


Table VII. Length of Second Stage of Labor, Uncomplicated Group 



1 

2 

3 to 4 

5 TO 6 

7 

■Ml 


HOUR 

HOURS 

hours 

HOURS 

HOURS 


Private series 

688 

29 

— 


_ 

717 


96.0% 

4.0% 





Boston Lying-in Hospital 

225 

173 

197 

32 

9 

636 

series 

35.4% 

27.2% 

31.0% 

5.0% 

1.4% 


Total cases 

913 

202 

197 

32 

9 

1,353 

Table VIII. 

Length op Second Stage op Labor, Complicated Group 



1 

2 

3 to 4 

5 TO 6 

7 



hour 

hours 

HOURS 

HOURS 

HOURS 

TOTAL 

Private series 

47 

3 

— 

_ 

_ 

50 


94.0% 

6.0% 





Boston Ljang-in series 

31 

76 

38 

19 

6 

170* 


18.1% 

44.7% 

22.7% 

11.1% 

3.5% 


Total cases 

78 

79 

38 

19 

6 1? 

220 


•Certain patients who were given pituitrin eventually had to be delivered by extraperi- 
toneal section.s or DUhr.s.sen’s incision ; hence, no second .stage of labor. 


In Table VIII is given the length of the .second stage of labor in the compli- 
cated group. Again it Avill be seen that the clinic series Avas subjected to a much 
longer second stage labor, no doubt for rea.sons alreadj"^ mentioned. 

In Table IX is listed the types of deliveries. It Avill be noted that there 
is a much higher incidence of midforceps operations in the private series. This 
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Table III. Boston Lying-in Hospital (Clinio Series, Complicated) 


Parity: i iitoiii iv 

Cases: 199 *2 *5 

Percent: 96.60 097 2.43 

•(1) Para Iv, large baby (8 lb., 10 oz.). Platypellold pelvis. 

(2) Para xlil, large baby (9 lb., 9 oz.). Platypellold pelvis, 

(3) Para iv, large baby (9 lb.). Platypellold pelvis with android fore-pelvis. 

(4) Para v, large baby (10 lb., 1 oz.). Cj’-necoid pelvis with android tendency. 

(5) Para li. large baby (9 lb., 1 oz.). Breech. 

(6) Para iv, plastic operation between pregnancies. 

(7) Para ii, no cause for dystocia. 


Table IV, Station op Bead at Onset op Labor 



HIGH 

1 MID 

1 LOW 1 

TOTAL 

Private series, uncomplicated 

149 

251 

317 

717 

Boston Lying-in series, uncomplicated 

20.9% 

36.0% 

44.70% 


148 

393 

95 

636 

Private series, complicated 

23.3% 

62.0% 

14.80% 


14 

26 

10 

50 

Boston Lying-in series, complicated 

28.0% 

52.0% 

20.00% 


76 

128 

2 

206 

37,9% 

61.4% 

0.97% 


Total cases 

387 

798 

424 

1,609 


Table V, Length op First Stage op Labor 



4 TO 8 
HOURS 

9 TO 12 

HOURS 

13 TO 16 
HOURS 

17 TO 20 

HOURS 

TOTAL 

Private series 


185 

78 

45 

717 


57.0% 

25.8% 

10.9% 

6.3% 


Boston Lying-in Hospital 

388 

173 

74 

1 

636 

series 

61.0% 

27.2% 

11.6% 



Total cases 

797 

358 

152 

46 

1,353 


In Table V the length of the first stasre of labor is shown in the uncompli- 
cated group in both series. Five-sixths of the patients liad a first stage of labor 
of less than twelve hours, wliile lialf tlie patients delivered in less than eight 
hours. An overall average of the first stage of labor would fall between six and 
eight hours, which is about the average for a multipai’ous labor. With a high 
percentage of the primiparous women in the series, the overall length of the 
first stage of labor was, therefore, decidedly shorter than the usual standard 
taken for the average length of labor in primiparous patients. How many of 
these patients would have experienced prolonged labor if pituitary extract had 
not be given is problematical. 


Table VI. Length op First Stage of Labor, Complicated Group 



1 20 TO 29 

! HOURS 

30 TO 39 
HOURS 

40 TO 49 
HOURS 

1 50 

HOURS 

! TOTAL 

Private series 

Boston Lying-in series 
series 

44 

88.0% 

128 

61,6% 

4 

8.0% 

54 

27.2% 

2 

4.0% 

15 

7.3% 

9 

3.9% 

50 

206 

Total cases 

172 

58 

17 

9 

256 


In Table VI is shown tlie length of the first stage of labor in cases of pro- 
longed labor. In the complicated group, nearly 90 per cent of the cases, the 
completed first stage of labor was short of thirty hours’ duration. The labors 
were somewhat more prolonged in the clinic patients, but only 11 per cent of this 
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Table X. Pitditrin, Maximum Dose 








TOTAL 

MINIMS 

I 

II 

III 

rv 

V i 

CASES 


Private series, un- 
complicated 
Boston Lying-in 
Hospital series, 
uncomplicated 
Private series, 
complicated 
Boston Lying-in 
Hospital series, 
complicated 


213 

243 

145 

42 

74 

717 

29.8% 

33.9% 

20.2% 

5.8% 

10.3% 


592 

42 

2 ’ 

— 

- 

636 

93.1% 

6.6% 

— 

- 

- 


9 

24 

10 

2 

5 

50 

18% 

48% 

20% 

4% 

10% 


139 

45 

19 

3 

— 

206 

67.4% 

21.9% 

9.2% 

1.5% 




Total cases 953 

354 

176 

47 

79 

1,609 

Table XI. Pituitrin, Total Dosage 




1 10 TO 14 


TOTAL 

MINIMS 

1 TO 4 

5 TO 9 


15 

CASES 

Private series, uncompli- 

475 

173 

43 

26 

717 

cated 

66.3% 

24.1% 

6.0% 

3.6% 


Boston Lying-in Hospital 

605 

28 

3 

— 

636 

series, uncomplicated 

95.1% 

4.4% 

0.5% 

- 


Private series, compli- 

30 

12 

7 

1 

50 

cated 

60% 

24% 

14% 

2% 


Boston Lying-in Hospital 

116 

56 

19 

15 

206 

series, complicated 

56.3% 

27.2% 

9.2% 

7.3% 


Total cases 

1226 

269 

72 

42 

1,609 


series. This suggests that in the use of this drug the dosage should be increased 
until the patient has effective uterine contractions. We are justified in suggest- 
ing this when we consider the end results in the two series. It seems probable 
that our results in the clinic series (complicated group) might have been im- 
proved had we used the drug in increasing doses until a definite therapeutic 
effect was demonstrated. 

Table XI reveals the total amount of drug used in a given labor. Again it 
will be seen that the total dosage used in the private series was much greater in 
most instances than in the clinic series. This again suggests the possibility that 
the drug could have been used in larger doses in order to obtain the most effec- 
tive physiologic result. 


Table XU. Degree op Cervical Dilatation When Pituitrin Was First Given 


DILATATION 

y4 

% 

% 

FULLY 

DILATED 

1 TOTAL 

I CASES 

Private series, uncompli- 

58 

441 

46 

172 

717 

cated 

8.1% 

61.5% 

6.4% 

23.7% 


Boston Ljung-in Hospital 

38 

32 

70 

496 

636 

series, uncomplicated 

5.97% 

5.03% 

11% 

78% 


Private series, compli- 

3 

38 

— 

9 

50 

cated 

6.0% 

76.0% 

- 

18% 


Boston Lying-in Hospital 

2 

27 

72 

105 

206 

series, complicated 

0.97% 

13.10% 

34.95% 

50.98% 


Total cases 

101 

538 

188 

782 

1.609 


Table XII reveals the degree of cervical dilatation existing at the time that 
pituitrin was first administered during the first stage of labor. Here again it 
is seen that the drug was administered in the private series much eai’lier in labor 
than in the clinic patients. Tliis may indicate that as soon as progress in labor 
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Tahle IX. Type of Deliveev 



1 

NOR- 1 
MAh 1 

1 


I .MID- i 
FOR- j 
CEPS 1 

inon 

FOR- 

CEPS 

i 

A'ER- 1 
SION j 

CRANI- I 
OTO.MA'J 

1 BREECH 1 

1 

CESA- 1 
REAN 1 

1 TAVINS 

1 TOTAL 

Private series, 

3S-i 


277 

23 

9 

11 


IS 

4 

-9 

726 

uncomplicated 

52.0% 

.3S.1% 

3.1% 

1.2% 

1.5% 

— 

2.5% 

2.5% 

1.2% 


Boston Lying- 

201 


121 

6 

— 

3 

— 

5 

— 

-3 

639 

in series, 
uncomplicated 

32.1% 

66.2% 

1.0% 


0.5% 

— 

1.0% 

— 

0.5% 


Private series, 

12 


25 

7 

O 

3 

— 

o 

— 

-1 

51 

complicated 

23.5% 

10.0% 

13.0% 

3.0% 

5.0% 

— 

^9% 

— 

0.5% 


Boston Lying- 

IS 


13S 

16 

— 

1 

o 

7 

27* 

-3 

209 

in scries, 
complicated 

S.G% 

CG.0% 

7.65% - 

0.5% 

0.05% 

3.35% 

12.9% 

1.5% 


Total cases 

CIS 

S61 

52 11 IS 

2 

32 

31 

-16 

1,625 


‘Extraporitoneal (A^'ate^s) or exclusion type (Smith). 


i.s offset, liowever, by an extremely low incidence of cesarean section. In con- 
trast to this, there were jio hig'li forceps operations in tlie clinic series, while tlie 
niidforceps incidence was very low. However, there were twenty-seven cases of 
extraperitoneal or exclusion types of cesarean section which gave a. much higher 
incidence of cesarean section in the clinic .series than in the private series. The.se 
differences can be rctidily explained when we consider that many of the private 
patients were delivered before the advent of cxti’aperitoneal cesarean section or 
the general use of x-raj’ pelvimetry. It was considered advisable to do the occa- 
sional high forceps delivery where labor was prolojiged and associated with 
po.ssible intrauterine infection rather than subject the patient to a Porro 
cesarean section, wliicli was theu in order dui'ing tljc particular years in whieli 
many of these patients wore delivered. 

Tlie use of the extraperitoneal or peritoneal exclusion cesarean section is a 
necessary method of delivery in certain eases of jirolonged labor. It is a general 
policy of the clinic to use the extraperitoneal type wliere cesarean section is 
necessary for infected cases, or even in supposedly clean cases if labor is pro- 
longed beyond twelve hours after the onset. This is particularly true if the fetal 
membranes have been ruptured prior to the beginning of labor. 

There were 55 such operations performed in the past five years in the clinic 
of the Boston Lying-in Iio.spital. Four-fifths were of the Waters type and the 
remainder were the Smith exclusion type. There were two maternal deaths. 
One was due to shock and hemorrhage, and the other was an anesthetic death. 
There Avere two fetal deaths. It Avas interesting to note that these tAAm fetal 
deaths (both due to asphyxia), occurred in babies Avhose mothers Avere alloAA'ed 
to continue in labor Avhen progress had ceased for over tivelve hours jArior to 
section. 

The indications for section could be diAuded roughly into tliirds; namelj^ 
borderline ceplialopelAue disproportion, questionable cephalopelAde disproportion 
with cei'vical dystocia, and finally, cervical dystocia per se. Uterine inertia Avas 
common to all, and it Avas felt in all of these patients that if labor Avas of good 
character, pelvic deliAmiy Avas possible. ConserAmtiA’’e obstetrics demand ade- 
quate tests of labor in these patients. TAventy-seven^ of these patients experi- 
enced prolonged labors. They Avere giAmn posterior pituitary extract AAuth poor 
effect during their labors in the hopes of oAmreoming the uterine inertia and 
associated eeiwieal dystocia. 

In Table X is detailed the maximum dose of posterior pituitary extract 
AA'hich Avas administered at any one time. Considerable differences in the dosage 
exists betAveen the priAmte and clinic series. It aauII be seen that much lai’ger 
single doses of the drug Avere used in the private series in contrast to the clinic 
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who come to the hospital at full term with no complications, either obstetric or 
medical, in which the bah^'- was normally developed and living at the onset of 
labor. Furthermore, the course of the mothers during labor was entirely normal 
in respect to both character and length of labor. The mothers were delivered 
either normally or by outlet forceps. No pituitary extract was given to any of 
these patients during the first and second stages of their labor. For unascribable 
reasons, the baby died in utero during labor or in the neonatal period. As is 
shown in the chart, comparatively few died from intracranial hemorrhage; the 
majority died of intrauterine asphyxia. During this five-year period, there were 
39 such cases associated with 11,507 normal or outlet forceps deliveries, giving a 
total percentage mortality of 0.33 per cent. This represents in reality the ir- 
reducible fetal mortality and should form a base line in any study involving 
fetal mortality. Philosophically, it could be looked upon as the inherent or 
initial risk of being born. This fact emphasizes that even in a normal labor the 
baby undergoes some degree of intrauterine asphyxia. 

Furthermore, had any of the mothers of these babies been given even the 
smallest amount of pituitary extract during their labors, it would, no doubt, 
have been considered that the fetal death had been due to the injudicious use of 
this drug. 


Table XIV. Fetal Mortality, Private Cases, Uncomplicated 


TOTAL CASES: 717 

CORRECTED FETAL 
MORTALITY 

Erythroblastosis 

2 



Congenital anomalies 

4 



Baby dead on admission 

4 



Intrauterine asplij-xia 


3 


Intracranial hemorrhage 


2 


Total 

10 

5 

0.69% 

Table XV. Boston Lying-in Hospital, Uncomplicated Fetal Mortality 




CORRECTED FETAL 

total CASES; G36 



MORTALITY 

Petal heart absent 

4 



Prolapsed cord 

3 



Von Gierke’s disease 

1 



Hemorrhagic disease 

2 



Congenital anomalies 

2 



Intrauterine asphyxia 


2 


Intracranial hemorrhage 


2 


Total 

12 

4* 

0.63% 


♦All cases in second stage labor for four hours each. Three cases had only 1 minim of 
pituitrin at full dilatation. One case had only 2 minims and total of minims 4 with full dila- 
tation of cervix. 


In Tables XIV and XV are listed the causes of fetal death in tlie private 
and clinic series in the uncomplicated groups. It can be observed that the fetal 
mortality was extremely low in those babies who theoretically should have been 
born alive. Again, intrauterine asphyxia was more outstanding than the prob- 
lem of intracranial hemorrhage as a cause of fetal death. 

Table XVI is the computation of the fetal mortality in all the series and 
groups in this study. Intrauterine asphyxia occurred four times as often as 
intracranial hemorrhage. This was even more impi’essive as the cause of death 
in those cases who were subjected to prolonged labor. 

Of most importance is tlie liigh fetal mortality rate in the clinic series who 
were subjected to prolonged labor (complicated group, 11.65 per cent). This 
is about the fetal mortality rate that is generally reported in other studies 
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liad ceased in the private patients, tlie drug was immediately given, while in 
the clinic series this was not necessarily true. 

We have been impressed by the lack of accurate knowledge of the degree 
of the dilatation of the cervix in the complicated group of the clinic series when 
dilatation was slow or had entirely ceased. A great variation occurred in the 
recorded degree of dilatation of the cervix as determined by different examiners, 
even when the examinations were done simultaneously. 

We feel that the routine use of the rectal examination can be very in- 
accurate in attempting to determine the degree of cervical dilation in patients 
who are making unsatisfactory progress. Pelvic examinations should be resorted 
to when there is any question of the degree of progress or lack of progress that 
these patients are making. It is only in this manner that accurate evaluation 
in changes of the cervix can be made, and a more intelligent understanding of 
the problem can be ascertained. 

Furthermore, we have been impressed by the degi’ce of dilatation of the 
cervix which occurs in patients who fail eventually to dilate their cervices com- 
pletel}'. With rare exception, cervical dilatation ceased in these cases when the 
cervix Avas between one-half and three-fourths dilated. So many times the 
cervix Avas thought to be nearlj^ fulij’’ dilated by rectal examination, when on 
A^aginal examination the above condition AV'as found to exist. 

It Avill be noted from this chart that the drug Avas administered in many of 
the priA’atc patients Avhen the cervix aat^s only half dilated. The criticism that 
scA^ere in.iuries to the birth canal or that the drug is ineffectual AA'hen admin- 
istered this early in labor is not substantiated b}-- the results of this study. 

Fefal Mortality. — (Stillbirth and neonatal- deaths.) AYe have corrected the 
fetal mortality by eliminating premature infants (babies under 5 pounds), in- 
fants Avith congenital defects, erythroblasto.sis, or babies in AAdiom the fetal heart 
AA'as absent at the onset of labor. AYc haA-e eliminated all the babies Avho were 
lost due to accidents of labor, such as prolapse of the cord. AYe haA^e also 
eliminated babies AAdio A\’ere lost because of antepartum bleeding due to pre- 
mature separation of the normally implanted placenta and placenta previa, and 
babies AAdio AA^ere born by breech extraction. There Avere six eases that Avere 
eliminated because of mid or outlet pelvic contracture, Avith associated difficult 
forceps, but not associated A\'ith prolonged labor. Tavo cases of prolonged labor 
AAffiieh Avere not excessive in lengtli and avIio shoAA’^ed no lack of progress, and, 
therefore, did not receiA'e any posterior pituitary extract, AA'^ere eliminated. 

Table XIII represents baliies aa^io died for an unascribable cause in the 
clinic during the past five years. This represents the large group of patients 

Table Xm. Unascribable Cadses of Fetai, Death. No Posterior Pituitary 

Extract Dobing Labor 


Stillborn 
Neonatal deaths 


INTRA- 

CRANIAL 

HEJIOR- AUTOP- NORMAL 
ASPHYXIA RHAGE SIES DELIVERA'' 

20 0 15 18 

13 6 11 13 


OUTLET DELrraRA^ 
FORCEPS CASES 

12 11,506 

6 11,506 


PER CENT 
MORTAL- 
ITY 

0.17 

0.17 


jrOTAL 


Eliminate: (1) Premature and immature infants. 

(2) Congenital defects, erytliroblastosis, absent fetal heart 
on admission. 

(3) Accidents of labor, prolapsed cord, and premature sepa- 
ration of placenta, etc. 

(4) Breech extraction. 

(5) Prolonged labor or difficult forceps, eight cases. 

2 cases: Prolonged labor, asphyxia. 

6 cases: Mid and outlet contracture, intracranial 
hemorrhage. 
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reminded that the amount of the drupr was perhaps not used in doses which were 
sufficient to overcome this inertia. We would emphasize, however, that tliis 
group of cases illustrates the fact that the uterus may be or can become refractory 
to the drug. 

In Table XVIII are listed the weights of babies in both series. It was thought 
that perhaps there was an increase in the average weight of babies whicli might, 
have been a contributing factor in this type of dystocia. The over-all, average 
was not significant when compared with a group of normal controls. However, 
there was a slight increase in the number of very large babies in the complicated 
group, and in those patients Avho were subjected to extrap eritoneal' cesarean 
sections. 

Table XVm. Infants’ Weights 


WEIGHT IN 
POUNDS 

5 TO 6 

6 TO 7 

7 TO 8 

! 8 TO 9 

9 

I NOT KE- 
1 CORDED 

tavins 

TOTAL 

Private series, 
uncomplicated 

36 

6.0% 

129 

21.1% 

247 

40.5% 

144 

23.6% 

54 

8.8% 

116 

9 

726 

Boston Lying-in 
series, uncom- 
plicated 

37 

5.6% 

135 

21.2% 

231 

36.2% 

184 

29.0% 

52 

8.1% 


3 

639 

Private series, 
complicated 

3 

13 

16 

4 

3 

12 

1 

51 

Boston Lying-in 
series, compli- 
cated 

17 

8.0% 

38 

18% 

78 

37.3% 

56 

27.3% 

20 

9.5% 


3 

209 

Total cases 

Normal control 
series 

93 

7.3% 

315 

21.8% 

572 

40.8% 

388 

24.3% 

129 

6.3% 

128 

16 

1,625 


Discussion 

The problem of prolonged labor in the absence of cephalopelvic dispropor- 
tion stiU remains one of the major problems in obstetrics. This is, no doubt, due 
primarily to the fact that we have no method of treating these cases which is 
entirely satisfactory. So little is knoAvn about the action of the uterus during 
labor. Little or nothing is kno'wn about why certain uterine contractions are 
effective and others fail to perform their normal function. 

Measurements can be made of the types and frequency of uterine contrac- 
tions, but of how much practical clinical value these methods may be for devising 
ways and means of treatment for these disturbing cases is debatable.^ Until we 
Imow the physiologic cause of labor, we still must grope our way along in an 
attempt to treat this most stubborn of all obstetric conditions. 

Two attitudes toward the treatment of these cases have been suggested. 
One is built around the idea that the patient will eventually deliver herself if 
subjected to enough hours of labor. Tlie treatment is dependent primarily on 
general supportive measures. This involves the resting of the patient from time 
to time, usually mth opiates, and keeping the patient in positive fluid balance 
by the use of much parenteral fluids. This is certainly in order in every case 
where the patient is not in true labor. Stimulation of labor during this time 
is truly contraindicated. 

The second attitude follows the belief that once the patient has started in 
true labor (by this we mean that the cervix is beginning to dilate), progress 
should be definite and sustained until that patient is successfully delivered. To 
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Table XVI. Corrected 'Stillbirth and Neonatal Mortality 



NUMBER I 

or DEATHS I 

PRIMARY 

ASPHYXIA 

CAUSE OF 
DEATH 

intracranial 

HEMORRHAGE 

PER CENT 
MORTALITY 

Unascribahle group 


33 

6 

0.33 

Private series, 
uncomplicated 

5 

3 

2 

0.69 

Boston Ljing-in series, 
uncomplicated 

4 

2 ■ 

2 

0.63 

Private series, 
complicated 

2 

2 

0 

4.00 

Boston L}dng-in series, 
complicated 

24* 

20 

4 

11.65 


*Fivc deaths were associated wltli 17 cases of DUhrssen’s Incisions. 


of the effect of iirolonged labor on the infant irrespective of the type 
of treatment emplo 5 ’’ed. It is this group which truly represents the effect 
of prolonged labor on the infant. We have failed to treat properly such 
cases. It is well if wc are to try to improve the treatment of these eases to 
evaluate earefullj’" the factors which have contributed to such failures. 


Table XVII. Factors in the Stillbirth and Neonatal Mortality. 
Boston Lying-in Complicated Group 


24 cases 


(3) Prolonged labor without lack 

(5) Reasons for 

(1) Abnormal pelves 

7 

of progress 

lack of 

(2) Prolonged labor 


(4) Prolonged labor with lack of 

progress 

a. 20 to 40 lirs. 

17 

progress 

a. contracted 

41 to GO Iirs. 

3 

a. 10 to 20 hrs. 18 

outlet o 

60 lirs. 

4 

20 hrs. 4 

b. inertia 19 


In Table XVII is listed some of the factors which have contributed to such 
a fetal mortality in the complicated clinic series. Borderline pelves were per- 
haps a contributing factor in seven ea.ses. Pi’olonged labor, per se, was, of 
course, the outstanding factor. Of most interest in this respect are the seven 
babies who were lost in patients who were subjected to labors of more than forty 
hours’ duration. When we consider that only 26 cases in the entire clinic series 
were subjected to over forty hours of labor, this leaves us with a fetal mortality 
in the particular group of 29 per cent. 

However, there are other factors which contribute not only to this fetal 
mortality, but also to the initial fetal mortality of 11.65 per cent. One of the 
most outstanding is the lack of progress prior to delivery which had occurred 
in those labors where the babies were lost. Not only do we have the factor of 
prolonged labor, but in addition we have what we believe is a most important 
factor, namely, the many hours of labor that were allowed to elapse even in the 
absence of any increase in the dilatation of the cervix. In other words, we not 
only subjected the patient to many hours of labor, in these eases where babies 
were lost, but we have subjected them to many hours of some sort of labor after 
progress had ceased. In 22 of the 24 babies lost, 18 were subjected to from ten to 
twenty hours of additional labor vnthout progress, and four other babies were 
subjected to twenty hours or more without progress.- This lyould suggest that 
this is one of the most important factors contributing to the high fetal mortality 
in tliis complicated group of cases. Even if a difficult pelvic delivery wei'e 
anticipated ill these eases, "watchful waiting” was not necessarily the correct 
procedure. 

It will be further seen that the causative factor in this lack of progress 
was attributed to uterine inertia. Although pituitrin extract was used, one is 
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becomes one-half to three-quarters dilated. Posterior pituitary extract will he 
given without effect. The patient still makes little or no progress, and many 
valuable hours elapse in which the baby in the meantime is suffering from 
an increasing degree of intrauterine asphyxia. After a period of twelve to 
twenty or even forty hours has elapsed with no further progress, the patient is 
finally delivered by either Diilirssen’s incisions or extrap eritoneal cesarean de- 
pending upon the degree of dilatation of the cervix, estimated size of the infant, 
and finally, evaluation of the pelvis, particularly in regard to the capacity of the 
midpelvis and the pelvic qutlet. It should be emphasized that this is the usual 
sequence of events when the so-called conservative policy is pursued, and where 
posterior pituitary extract is not used. The fetal mortality associated vdth such 
a course in labor (however treated) raises the problem of whether we can better 
our results by a more rational policy of treatment. 

Before we suggest such a policy of treatment, there is one group which 
deserves special comment. It ivill be seen in Table III that in the complicated 
clinic group the number of multiparous patients who were given posterior pitu- 
itary extract was extremely small. Criticism of giving these patients pituitary ex- 
tract is valid, for it seems most reasonable that a patient who has successfully di- 
lated the cervix in a previous labor should be able to do it again. However, there 
are those that believe that the entity of cervical dystocia does not exist, but that 
the problem is one of inertia. This is difficult to reconcile because it appears that 
once the cervix becomes completely dilated or is incised (Diihrssen’s incisions), 
dilatation of the cervix in subsequent labors is never a problem if there is no 
cephalopelvic disproportion. If inertia plays the dominant role in these, why 
do we not seem to observe it in subsequent labors? 

To emphasize this point of view, it will be noted that only one out of seven 
cases of prolonged labor occurring in the multiparous patients was caused by 
uterine inertia per se (Table III). Unrecognized cephalopelvic disproportion 
was at least in part a contributing factor in their dystocia. In other words, these 
eases composed a small group of the occasional but extremely important group 
of so-called "dangerous multiparas.” These are individuals who had previous 
pelvic deliveries A\dth living children, the babies usually being small or, at best, 
average in size. During the pregnancy in question the pelvis had not been prop- 
erly evaluated. The babies were much larger than any they had previously deliv- 
ered. This factor, combined with borderline or a definitely abnormal pelvis, re- 
sulted in a dystocia on the basis of cephalopelvic disproportion. In other words, 
inertia associated with cervical dystocia is a syndrome restricted -with rare excep- 
tion to primiparous women. This suggests that any multipara who is in true 
labor and does not deliver herself before twenty hours after the onset of labor 
should be regarded with great suspicion. Other factors, such as contracted pelvis, 
abnormal presentation, or extremely large infants, may be tlie cause for the 
dystocia. Failure to recognize and properly treat such a group may well be 
the source of most of the cases of spontaneous rupture of the uterus. Stimula- 
tion of labor in the multiparous patient who is experiencing prolonged labor 
should be done with great caution, and only after careful observation regarding 
the above factors. 
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suggest the use of posterior pituitary extract as the means of producing sustained 
progress in the labor of sueli 2 iatients is looked upon many as a very question- 
ible procedure. Those Avho would condemn the drug cannot see any rationale 
cor its use. They condemn it because they believe that when it is used in the 
3rst and second stages of labor, great trauma is produced to the birth canal as 
veil as possible severe intracranial damage to the infant. 

The literature in expression of these opinions is voluminous. Reports of rup- 
ture of the uterus, birth trauma to the infant, are ahvays reported as being due to 
the use of this drug, and for the most part many of the, other factors are ignored. 
Many of these eases so reported of severe traimia to the birth canal do not make 
it clear Avhether the problem of cephalopelvie disproportion was considered. 
In anj’- event, to condemn a drug purely because it is not used properly is an 
Lmscienti&c approach. 

We believe that the drug, posterior pituitary extract, can be admmistered 
iafely during labor. Prom this report ive belie\’e tliat we have demonstrated 
that it is possible to give posterior pituitary extract in the first and second stages 
3f labor Avithout undue harm to either mother or baby. We belicA-e that it has, 
like many drugs in medicine, its demerits as aa'cII as its merits. We have not 
been so impressed by its dangers as by its limitations. These limitations are due 
[irimarily to the fact that in certain cases of prolonged labor, a desii’ed physio- 
logic effect is not ahrays obtained Avith its use. 

Certainly AA'^e haA^e decreased the incidence of prolonged labor, and 
in doing so, we liaise not produced any deleterious effect on mother or bab3L 
fCnoAAing the relativelj' Jiigh fetal mortality AA-hieli accompanies prolonged labor, 
AA’e feel that if it is possible to decrease the incidence of this s^mdrome that 
this A’^erj'^ definite^ justifies the use of the drug. The incidence of prolonged 
labor varies in different clinics, but in this cbnic for the past five years AAdien 
the drug has been used in inertia cases, prolonged labor has occurred in onlj’’ 
about 2 per cent or CA’^en less in all eases delivered. This is tAvo to five times less 
frequent than the usual incidence quoted for this complication. Midforceps 
operations have been done only 56 times during this five-year period, Avhieh is 
an incidence of 0.5 per cent. This operation is being done four to eight times 
less often than the incidence is usually reported. The use of Diihrssen’s ineisions 
have been limited. In those cases AAdiere this operation aa^s necessary, the fetal 
mortality AAms high (30 per cent). This is not to condemn this procedure. The 
results with this operation might have been improved had Ave resorted to it earlier 
in the course of a given labor after progress had failed to occur after a reason- 
able time. 

We feel that our mistakes in using posterior pituitary extract haAm occurred 
because Ave have failed to appreciate fullj’" that the drug AA^ill not produce 
progress in all patients. Furthermore, Ave have failed to realize that the drug 
could be used in larger initial and total doses in order to insure sustained 
progress. This is emphasized bj'’ the increased dosage used in the private series 
in contrast to the clinic series. 

The failures AAhieh have occurred appear to folloAA’^ a very definite pattern 
in these eases of prolonged labor. First, progress usually ceases Avhen the cerAux 
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to three hours) it seems reasonable then to discontinue the drug and turn to 
other means of completing labor. Procrastination from that point on will only 
add further hours of labor mth its accompanying increased fetal mortality. 

Conclusions 

1. Prolonged labor, dependent on uterine inertia and associated Avith 
cervical dystocia, is a syndrome occurring with rare exception only in primip- 
arous women. 

2. Such exceptions are not due to cervical dystocia per se, but many occur 
in the “dangerous multiparas” with definite or borderline cephalopelvic dispro- 
portion. 

3. "We have administered posterior pituitary extract to 1,609 patients who 
exhibited any degree of uterine inertia during their labor. 

4. The initial dose of this drug was usually one minim. The dosage was 
increased up to four minims at a single dose in an attempt to stimulate uterine 
contractions. Usually cervical dilation would ensue with the smaller doses. 

5. The total dose in a given labor was usually one to four minims, but doses 
from five to nine, ten to fifteen, and even fifteen minims plus were administered 
during a single labor. 

6. With the use of this drug there have been no cases of ruptured uterus 
or extensive birth canal trauma in this series. 

7. The incidence of prolonged labor has been reduced to the low figure of 
2 per cent in the clinic patients. 

8. The need for midforeeps operations in the clinic patients was reduced 
to 0.5 per cent. The need for Duhrssens’ incisions was small. 

9. Some degree of intrauterine asphyxia accompanies normal labor. In 
this series it was 0.33 per cent. 

10. Prolonged labor contributes materially to an increased fetal mortality. 
This is particularly true if more than forty hours in length. 

11. Fetal mortality in the clinic patients with prolonged labor was 11.65 per 
cent, a figure which usually accompanies such cases. Intrauterine asphyxia was 
the most frequent cause of fetal death. 

12. An attempt to evaluate the factors which contributed to this fetal 
mortality have been analyzed. 

13. A policy in handling cases of prolonged labor with special regard to the 
use of posterior pituitary extract has been presented. 

The author -wrishes to thank Dr. Frederick C. Irving for the use of his personal 
records "which represent the patients reported as the "private series." 
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On tlie other hand, it seems reasonable that a more rational method of attack 
miglit be suggested for these primiparons patients undergoing prolonged labor. 
If one is udiling to concede that progress is imperative in all cases in which the 
patient has committed herself to dilatation of the cervix (true labor), then we 
are confronted with the problem of how best to can'}'- out such a program. If 
one can see any merit in the use of posterior pituitary extract, then it would 
seem possible that we should be able to suggest a policy Avhereby it could be put 
to its most effective use. 

In these patients who are experiencing prolonged labor in the absence of 
cephalopelvie disproportion, it is essential that degrees of progress should be 
measured carefully. As has been stated, rectal examination ofttimes is inaccurate, 
and frequently it is niueh better to resort to a sterile pelvic examination 
to ascertain the exact degree of dilatation of the cervix. This is particu- 
larly true if one is convinced that progress is not being made. It is only 
in this manner that one can date accurately the time in which progress 
has ceased. Prom this study we feel that lack of progress over twelve hours is 
not only detrimental, but may be lethal to tlie infant. We believe that the 
twelve hours which will elapse after progress has ceased is the most important 
time of the patient’s labor. 

This is the time which should be utilized for the stimulation of labor. If 
one desires to use posterior pituitary extract for sucli stimulation (and this 
seems to be the only effective means Avhich one can emploj’’), then a definite 
method of treatment can be outlined. 

We sliall administer pituitaiy extract for at least two reasons. First, to 
give tlie drug in the hopes of producing progress, as denoted by further dilatation 
of the cervix. Second, to attempt to ascertain whether we can expect progress. 
By this is meant that if the uterus is refractoiy to the drug, is it not reasonable 
to say that the uterus is refractory to further progress of labor. Assuming this 
to be true we can then start with the premise that we are giving the drug in 
increasing doses in order to produce progress, or, having given a reasonablj^ large 
dose without effective progress, we can then turn to other means of terminating 
the labor. In this manner we have demonstrated in a comparativelj^ short 
period of time that further progress ivill not take place. In this way we not 
only save the mother many hours of nagging uterine contractions which are 
ineffectual, but Ave have perhaps saved the fetus from irreA'^ersible damage. It 
is suggested, therefore, that Ave aaoU give this drug in cases of prolonged labor 
as close to the time that progress has ceased as possible. The dosage should start 
AAOth minims one and increase minims pne eveiy thirty to forty-five minutes until 
effeetiA’^e uterine eontractions are produced. This dosage should increase, if 
necessary, up to a four-minim dose at a single dose. The size of the dose, of 
course, is regulated by the effect. Effective uterine contractions may ensue AAuth 
the initial dose, and, in like manner, n'o effect may be obtained by a larger dose. 
IIoAveAmr, if no effeetiA'^e uterine eontraetion.s or progress has been obtained after 
one to four minim doses haA^e been used (AA'^hieh will cover a period of from tAi'o 
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Vozza®, found correlation between the changes in potential and the con- 
traction wave in experimental animals, but he too found some deflections of the 
string which were not associated mth obvious muscle contraction. In 1935, 
Falk and Nahon® described action currents taken from the uterus of the human 
by an intrauterine silver electrode, and found that these currents could be 
definitely correlated with the ovarian cycle. Jacobson and co-workers ex- 
tended these findings.^® 

Up until this time the electrical activity of the organ had been determined 
by the string galvanometer of Einthoven or a modification. The need for the 
study of the direct current components of smooth muscle activity has long been 
recognized, and Burr and associates'^ emphasized the requirements of any direct 
current amplifying system in the study of smooth muscle potentials, and de- 
scribed the changes occurring in uterine activity in association with the ovarian 
cycle 

A great deal of work on smooth muscle has been done by Bozler,^®"^® who 
has shown that the contractions of the smooth muscles of laboratory animals 
are accompanied by bursts of impulses which are biphasic and carrj’- a potential 
of one to two millivolts. 

Our interest in the problem of the electrical plienomena associated with 
contractions of uterine muscle arose when planning a study of the physiologj’’ 
and pathology of labor. It seemed reasonable to suppose that the functional 
and conduction defects of the heart in severe m^meardial damage, abnormalities 
of the bundle of His, and others, might well have a uterine counterpart. With 
this in mind, a systematic trial of some of the moi’e likely methods of amplifying 

and recording electrical currents was instituted, and the findings are presented. 

/ 

Materials and Methods 

Evidence of electrical activity taken from the uteri of laboratoiy animals 
has demonstrated high frequency changes in potential associated with muscle 
contraction, and published ciuwes also show a slow and maintained deflection 
of the string from the base line as do studies of the human uterus. It was 
therefore felt that investigation with both alternating and direct current ampli- 
fiers and recorders would be necessaiy in order to clarify the part played by 
each component. 

The first alternating current amplifier and recorder used in the investiga- 
tion was the portable electrocardiograph. This instrument is essentially a 
vacuum tube amplifier which responds uniformly to frequencies of one to 50 
cycles. The recording is made on rapidly moving photographic film by an 
oscillograph driven by a resistance-condenser coupled amplifier. A one millivolt 
input signal causes a deflection of 10 mm. of the light beam. Gennan silver 
metal plates, 4 by 5 cm., and electrode paste to reduce polarization and improve 
contact with the sldn, were used. One electrode was placed just lateral to the 
umbilicus and the other (indifferent electrode) on the upper portion of tlie 
thigh. 

The portable electroencephalogi'aph* was the other altemating current 
amplification method used. It is a fivc-.slage resistance capacity coupled ampli- 

*This instrument wa.s furnished by Dr. Paul Traugott of the Electro-Physical Labora- 
tories, 25 West 18th Street, New York, New York. 



THE ELECTRICAL POTENTIALS OF THE HUMAN UTERUS 

IN LABOR*' 

Lt. Cmdr. L. V. Dill, M.G., U.S.N., and Robert j\r. Maiden, Radio Engineer, 

Washington, D. C. 

(From the United States Naval Dispensary and the Naval Research Lahoratory, 

Washington, D. C.) 

T T SIAY seem odd that an anatomist should discover electricity, but when Luigi 
A Galvani touched frog muscle with a charged metal plate and found that it 
twitched, a broad and profitable field of medical investigation was opened. It 
remained for Volta, Oersted, and Einthoven^ to develop means of measuring the 
force of this phenomenon, but once the galvanometer was in common use, its 
application for recording the electrical potentials accompanying activity of the 
heart, striated muscle, and brain was merely a matter of time. 

Electro-investigation of the smooth muscle containing organs, however, has 
lagged far behind because of at least three factors : the structures are relatively 
inaccessible, the voltages emitted are small, and the inteipretation of the findings 
has been exceedingly difficult. 

One^ of the earliest investigators to study the uterine electrical phenomena 
was Theilhaber,^ who, in 1910, thought he had found a significant difference in 
the action of the string galvanometer in women whose uteri and ovaries were 
intact as differentiated from those after tlie menopause or folloiving hysterec- 
tomy. Metal electrodes were used, one on the cervix and the other in the rectum. 
Veit,® a few years later, was unable to detect uterine currents by applying one 
metal electrode to the arm and another to the leg, but obtained large deflections 
from the cardiac cycle. Blumenfeldt and Dahlman,^ attempting to correlate 
changes in potential from the uterine horns ivith the mechanical action of the 
uterus as determined b 3 ’' a balloon in the cavity, Avere able to obtain definite 
deflections of the galvanometer string coincident with the uterine contraction 
(mechanically produced), but stressed the fact that in some instances voltages 
varied without corresponding muscle contraction. 

More than ten years passed before further attempts were made to clarify 
the problem. In 1928, Greene® found that the galvanometer deflection which 
accompanied muscle contraction had a high frequency and that the amplitude 
of the deflection increased as the contraction gained strength, and Hasama,® 
in 1930, using Zn-ZnCl electrodes directly on the rabbit uterus, Avas able Avith 
the string galvanometer to record deflections of over a millivolt Avith a frequency 
of 10 to 15 cycles per second. Bode,^ in 1931, using the string galvanometer 
and metal electrodes AAdiich Avere standard for electrocardiography at that time, 
placed the electrodes on the abdomen at the level of the umbilicus, and during 
labor noted a deflection of the string during the contractions^ of labor with a 
degeneration of the deflection as the uterine tone decreased. This seems to be the 
only report of an attempt to record changes in electrical potential from the hu- 
man uterus in labor. 

•The opinions expressed here are those of the authors and do not necessarily reflect 
those of the Navy Department. 
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These tracings are fairly characteristic of what is observed by this type of 
amplification and recording. Tracing B seems the only one of note if a de- 
parture of the galvanometer from the normal pattern is sought; its configura- 
tion is not unlike that reported by Bode.'^ No high frequency components are 
noted here that are not ascribable to the maternal or fetal cardiac current, but 
only a slow departure from the base line, denoting a change in potential of low 
frequency. However, since no large deflections of this type were noted under 
a general anesthetic, it would be reasonable to suppose that it was an artifact 
due to voluntary muscle contraction, despite the fact that the patient produced 
no obvious undue motion. 



Fie. 1. — Tracings taken by the portable electrocardiograph. 

A. This tracing was taken during: labor but while the uterus was relaxed. There was no 
analgesia. 

B. During this period the uterus was contracting strongly. There was no analgesia. 

a. The uterus during this tracing was contracting strongly. The patient was lightly 
anesthetized by ethylene and oxygen and all voluntary muscular action was reduced to a 
minimum. 

Group Two . — Obtained by the electroencephalograph. One patient. 

In order to be more certain that high frequency changes in potential were 
not being missed through a lack of sensitivity of the recording mechanism, an 
electroencephalograph was used on one patient. Fig. 2 shows the result of this 
attempt. 
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fier which, with filters on, records accurately Aidthin the range of one to 35 cycles 
per second and gives a deflection of one centimeter -with an input signal of ten 
microvolts. The deflections are recorded by magnetically driven inking pens 
upon a uniformly moving paper roll. The electrodes used were solder pellets 
7 to 8 mm, in, diameter, coated with electrode jelly and made adherent with 
collodion and adhesive tape. One electrode was placed lateral to the umbilicus 
and the indifferent one placed on the upper portion of the left thigh. The in- 
strument was suitably grounded. 

In order to determine electrical activity which might occur at a frequency 
of less than one cycle per second, it was found necessary to search for a suitable 
direct current amplifier and recorder. The vagaries of this type of amplifica- 
tion Tire well loiown, and onlj'- after mucli difficult}’’ was an instrament obtained. 
This amplifier is a vacuum tube direct current amplifier with moderate sensi- 
tivity, high input impedance, Avith enough output to drive a pen-writing instill- 
ment, f The recorder is a sensitive magnetically-driven pen Avhieh records on a 
calibrated paper at a rate of 3 inches per minute, j: This combination of in- 
struments produces a deviation of the Amting pen of one-half inch for an in- 
put signal of 'one and one-half millivolts. Drift is not negligible but is at a 
minimum for this type of amplification, and the pen of the recorder responds 
sluggishly to any input frequency of more than one cycle per second. Electrodes 
are fluid (.85 per cent sodium chloride in distilled water) to prevent polariza- 
tion, and contacts are platinum. The area of skin contact aa'rs encircled Avith 
collodion to prevent changes in area Avith stretching of the abdominal wall. The 
platinum lead wires to the electrodes Avere attached to the amplifier through 
shielded copper Avires, and the instrument Avas suitably grounded. 

Patients at teim in all stages of labor and prelabor AA’^ere utilized in this 
investigation. All Avere volunteers, AA'^ere cooperative, and AA’^ere impressed AA’’itli 
the necessity of restriction of voluntary motion. 

Results 

Group One . — Obtained by tlie portable electrocardiograph. Six iiatients. 

The records obtained by tlie portable electrocardiogi’aph, using metal 
electrodes, one placed on each side of the umbilicus, are represented by tlie 
tracings in Fig, 1, 

Tracing A represents the effect of the uterus in labor but in the absence of 
a contraction. The fetal and maternal electrocardiograms are seen and a'oI- 
untary muscle effects are in cAudence. 

Tracing B Avas taken from the same uterus during a contraction and shov-s 
an initial upAA^ard deflection of the galvanometer. The patient AA’as moderately 
comfortable during this contraction; she made CA’^eiy effort to cooperate in avoid- 
ing voluntary motion and none AA'as obvious to the obserAmrs. 

Tracing C sIioaa’s the action of the gah’-anometer during a contraction in 
Avhieh the patient was under ethylene anesthesia^ carried to a sufficient degree 
to obliterate all voluntaiy motion, but still sufficiently light to allow the uterus 
to contract spontaneously. 

tTliis Is a Type 715-A direct current amplifier manufactured by General Radio Company, 
Cambridge, Massachusetts. 

JThis is the Esterline Angus supersensitive recorder in u-hich one miliiampere gives a 
full scale deflection. 
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Here as in the records made by the electrocardiograph' there is no clear cut 
evidence of high frequency components accompanying the muscular activity of 
the uterus. 

Group Three . — Obtained by direct current amplification. Ten patients. 

Figs. 3, 4, 5, 6, and 7 show tracings obtained on patients by the direct cur- 
rent amplification method described. 

Because of the excessive “drift” which occurs in most direct current 
amplifiers, frequent control runs are made throughout the period of observa- 
tion. Tracing A (Fig. 3) represents .such a control for the drift of the instru- 
ment. This was taken from the abdomen of a nongravid woman at rest. 



Fig-. 3. — Tracings obtained by the direct current amplifier. 

A. Deflections noted with the electrodes on the control abdomen (nonpregnant) at rest 
with no anesthesia or pain. 

B. This tracing was taken from the abdomen of a pregnant woman at term with no 
contractions evident. 

O. ContracUons had just begun, were painless and irregular, at the time of this tracing. 

Tracing B (Fig. 3) is also a control record, using the abdomen of a patient 
with a term pregnancy, but not in labor. 

Tracing C is a record taken on the same patient a few hours later, after 
rupture of the membranes to induce labor. Contractions of a mild type were 
noted, painless, fleeting, and of nondescript character. 

Tracing A of Fig. 4 demonstrates the typical painless contraetions of a 
definite nature which are Imown as Braxton-Hicks contractions. 

Tracing B (Fig. 4) Avas taken after the patient was in moderately severe 
labor. This patient was extremely cooperative, had no sedation at this point, 
and was as well “relaxed” as is reasonable under this type of labor. 
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Tracing A represents the activity recorded from the uterus of a patient 
actively in. labor but with no contraction at the time of this tracing. The ma- 
ternal and fetal electrocardiograms are again in evidence, and a minimal amount 
of voluntaiy muscular activitjL 

Tracings B and C were taken during a moderately severe contraction during 
which there was a minimal amount of voluntary muscular activity on the part 
of the patient. 



Pig. 2. — Tracings taken by the portable electroencephalograph. 

A. This tracing was taken in labor while the uterus was relaxed between contractions. 

B. This tracing represents the uterus actively contracting. 

C. This tracing was also taken during an active contraction. 
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Tracing G (Fig. 5) was taken on a patient avIio had had fourteen hours of 
severe "driving” labor while overcoming a moderate disproportion between the 
head and pelvis. The rapidity of onset of these contractions and their long 
duration is noteworthy. 

Fig. 6 is designed to show the great difference in the tracings obtained under 
caudal anesthesia and those obtained without analgesia. It should be emphasized 
that morphine, scopolamine, the barbiturates, and rectal ether were all consid- 
ered but were discounted because the patient who is moderately or heavily 
sedated is unable to cooperate, and enough of these drugs to produce loss of all 
motion would be unsafe. 




Fig’. 5. — Tracings obtained by the direct current amplifier •while the patients were made 
completely oblivious of pain during the uterine contractions by caudal anesthesia. 

A. This tracing was made upon a patient in moderate early labor, and cervical dilata- 
tion was slow. 

B. This patient was having firm contractions and the cervix was dilating rapidly. 

O. This tracing was taken at the end of the first stage of a patient in a severe driving 
labor in which there was mild cephalopelvic disproportion. 


Tracing A shows the drift of the instrument under laboratory conditions, 
with no electrodes on an individual but merely connected across a 10,000 ohm 
resistor. The millivolt standard was used to produce the standard de- 
flection. 

Tracing B (Fig. 6) .shows two consecutive contractions and the interval on 
a patient without sedation. 

Tracing G (Fig. 6) shows the same type of labor in a patient with caudal 
anesthesia. 

Group Four. Obtained by direct current amplifier at cesarean section with 

electrodes on the uterus. 
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Tracing C (Fig. 4) was taken after tlie patient had been lightly anesthetized 
^iptliesia. There was good relaxation, and voluntary muscle 
abolished, but the uterus was still contracting, 
men caudal anesthesia was utilized, several veiy obvious differences were 
if tracings The greatest was the absence of vast changes in the over- 

all potential obtained. In these patients the deflection caused b}^ a contraction 
was a departure from a relativefy straight line, while in the. patients feeling 
pain during the contractions, the deflections of the contraction were larger but 
were accompanied b.y such huge changes in skin potential that many times they 
were dwarfed. 



4. Tracing’s obtained by the direct current amplifier under no analgesia, 
to paipat^'n*^^^*^*^*°*^^ here are still painless but regular, and the uterus is moderately firm 

was 7imd^tely*te^se^*°”^ represented by tliis tracing accompanied early labor. The uterus 

'Th.i the second stage of labor and contractions were of good quality. 

The record was taken under light ethylene anesthesia. h y 


Pig, 5 demonstrates tracings taken under caudal anesthesia. Tracing A 
was taken immediately after the inception of the caudal anesthetic when the con- 
tractions were mild, irregular, and had little effect in producing cervical dilata- 
tion. 

Tracing B (Fig. 5) demonstrates the change in potential produced by the 
same uterus dui’ing hard contractions of such a nature that the cervix attained 
full dilatation in one-half hour fi*om an initial five-centimeter stage. 
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This curve {A) is an electrical deflection produced by a pituitrin-induced 
contraction. The patient was under light ethylene anesthesia and was given 
3 minims of pituitrin intramuscularly. 



7. — This tracing was obtained by the direct current amplifier directly from the 
uterus at cesarean section. The patient was lightly anesthetized by ethylene and a pain in- 
duced by pituitrin (3 minims intramuscularly). 


Discussion 

Under the conditions of this experiment we have been unable to find anj’’ 
significant variations in potential associated with the contractions of the smooth 
muscle of the human uterus during labor in the frequency range above one cycle 
per second. Trial with the electroencephalograph was not as extensive as is 
desirable but with the portable electrocardiograph, even with the leads on the 
uterus, no high frequency components were noted. 

Low frequency variations in potential are obtained from the anterior ab- 
dominal wall. Although voluntaiy muscle factors may cause many of the 
large changes seen in patients feeling pain from uterine contractions, definite 
deflections are obtained under caudal anesthesia and general anesthesia, where 
striated muscle effects must of necessity be at a minimum. Similar changes are 
noted when the electrodes are placed directly upon the uterine surface, although 
they are much more sharply defined and of higher amplitude. 

There are several disturbing features, however: the apparent lack of uni- 
formity of the method of spread of this current over the uterus, the deflections 
noted between contractions, which rarely may have as much potential as those 
accompanying contractions, and other technical details having to do with the 
lack of stability of the insti-umcnt and the interfering voluntary muscle effects. 
Malpas^® has shown by direct observation of the uteri of patients under spinal 
anesthesia that in late pregnancy the uterine fundus contracts in a mass. This 
and the pattern of electrical conduction which we have observed may mean that 
there is no constant pacemaker or specific conduction pattern in this organ. 
Further investigation with different electrode positions will be necessary to 
clarify this point. 

Exactly where this method of investigation will fit into the study of the 
physiology and pathology of labor remains to be seen. It does seem to be true 
that weak and inconsequential contractions produce less voltage than severe 
contractions. The pattern of the change in potential both during and between 
contractions is too confusing at this time even to allow speculation. 





THE FOURTH STAGE OF LABOR* 


An Account of the Physiology and Clinical Aspects of the Postpartum 
Uterus During' the First Postplacental Hour 

Emanuel M. Greenberg, M.D., New York, N. Y. 

“There is no more startling or fea/rsome thing in the 'practice of ob- 
stetrics than an unexpected, serious, postpartum hemorrhage. “ (Titusi) 

T he sequence of intrauterine events which transpire during the postplacental 
hour comprises a distinct physiologic and clinical entity. Their collective 
recognition as the “fourth stage of labor” would help save the lives of those 
mothers who die of mishandled postplacental hemorrhage and spare the sur- 
vivors the complications of sepsis and anemia that lie in its Avake. 

As the sulfonamides and antibiotics seal the doom of puerperal infection, 
puerperal hemorrhage Avill eventually take first place among the causes of 
maternal mortality. And as the attempts to combat puerperal hemorrhage gain 
in momentum, the critical first postplacental iiour Avill necessarily have to be 
accepted as a normal part of every labor; for, as a series of individual but inter- 
related physiologic components, the fourth stage of labor Avill have to be recog- 
nized and treated Avith understanding, lest one of its components rebel under 
maltreatment, go berserk, and cause destruction. 


Dieclonann,* in 1935, stated, “. . . obstetric hemorrhage is of great import, 
and despite our A’-oluminous and occasional enthusiastic reports of the treatment 
of these various conditions, the mortality has not decreased in the past tAventy 
years. What is the explanation for tliis appalling mortality?” 

A five-year maternal mortality study for the years 1935 to 1940 in the city 
of Buffalo® shoAA’^ed hemorrh^e to be still in the background; true, it caused 
the death of 64 mothers, AAliich was 20 per cent of all maternal deaths; but it 
Avas second onlj’- to puerperal sepsis which, in the early days of sulfonamide 
therapy, Avas still able to be queen of the causes of maternal death. As in Buffalo, 
so throughout the Avorld, sepsis seiwed to distract obstetricians from the “broad 
stream of blood” that ran through the morbidity and mortality statistics of 
postpartum pathology ever since I\Ian exchanged a rib for the uterovaginal tract. 

In a later study, conducted in the Borough of Brooldyn of the City of Ncaa' 
York, the trend from sepsis to hemorrhage is clearly seen. This seven-year 
report of the major causes of maternal mortality in that densely populated part 
of Greater NeAV York, from 1937 to 1943, shoAvs that hemorrhage superseded 
both infection and toxemia (Fig. 1) ; it was thus concluded by Gordon, that 
“hemorrhage is the outstanding controllable factor in maternal mortality.” 

On the basis of that study, Gordon^ contended that “preventiA^e measures 
for reduction of maternal mortality Avill produce greater results if emphasis is 
placed on hemorrhage rather than infection. At present, hemorrhage is the 
most important cause of maternal death, and probably the most common as 
Avell.” 


nanpr based on observations made by the author while he ’J'us Resident R|iy- 
sician in ObSy and" in Obstetrics and Gj-necology the New York City Hospital. New 
York Beth Israel Hospital, and at the Buffalo General Hospital. 
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Summary 

Contraction of tlie uterine muscle during labor in the human is accom- 
panied by changes in potential of low frequency and voltage. 

Voluntary muscular acti\dty, the apparent lack of identical or even similar 
conduction patterns, and the technical inherent difficulties of the amplification 
of direct current all make a great deal of investigation iiecessaiy before the 
procedure can be properly evaluated in respect to its status in the labor problem. 

The authors wish to thank Dr. G. J. Ellis, Dr. J. B. ShelTery, and Dr. Catherine Johnson 
of Providence Hospital, Washington, D. C., Dr. Thomas Leonard and Dr. William Lady of 
Gallinger Hospital, Washington, D. C., and Dr. J. W. Pearson of tlie United States Naval 
Dispensary, Bellevue, D. G., for help on this problem, 
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Table I. Major Causes of Maternal Death 
Brooklyn, 1937-1943 


YEAR 

1 INFECTION 1 

1 TOXEMIA 

1 HEMORRHAGE 

1937 

27 

26 

29 

1938 

27 

18 

27 ■- 

1939 

30 

12 

14 

1940 

18 

10 

28 

1941 

10 

8 

20 

1942 

25 

22 

30 

1943 

13 

14 

60 

Total 

150 

110 

208 


A recent study of all maternal deaths in the viable period of pregnancy in 
the Borough of Manhattan of the City of New York, by a special Committee of 
Maternal Welfare, "reveals the startling fact that more than one-half of all 
maternal deaths during this period of pregnancy are due directly to hemorrhage 
or that hemorrhage is a factor leading to subsequent low vitality and eventual 
septic death . . . most of the deaths occurring post partum. ’ 

Puerperal hemorrhage may be ante partum, post fetal, or post placental 
(post partum). The mechanism and management of hemorrhage in the first 
three stages have been adequately explained and classified. This paper, in 
presenting for consideration the "fourth stage of labor,” necessarily deals with 
postplacental hemorrhage, and proposes to help combat it by recognizing the 
first postplacental hour as a separate and distinct phase of the process of labor. 
By so recognizing that hour as a physiologic entity having its own normal 
pattern and subject to its own peculiar aberrations, it is hoped that the post- 
placental hour can be more intelligently and uniformly handled, especially by 
those who too often assume that the labor is over with the delivery of the 
placenta. 

Labor, as it is now universally understood, refers to the three classic stages : 
(1) stage of effacement and dilatation of the cervix; (2) stage of expulsion of 
the fetus, and (3) stage of placental separation and expulsion. As defined 
by Beck,® labor is that "process by which the mature products of conception are 
separated and expelled from the maternal organism.” 

DeLee,’^ however, defines labor more broadly, as "a function of the female 
organism by which the product of conception is expelled from the uterus through 
the vagina to the outside world and the regressive metamorphosis of the genitalia 
started.^^ The latter part of DeLee’s definition is not incompatible with, and is, 
in fact, a step toward the recognition of a fourth stage in the epic process of 
parturition. 

Williams® almost conceded the presence of a fourth stage of labor, wiien he 
stated that "from a practical point of view, the hour following the deliveiy of 
the placenta is just as important as the actual third stage. Indeed, these hvo 
periods'^' may be said to be more dangerous to the mother than the other stages 
of labor, ^ as is reflected in the immediate danger due to hemorrhage and the 
more remote risk of puerperal infection, as a result of the management of the 
patient at this time. These complications may prove fatal, or necessitate pro- 
longed convalescence, but fortunately are often preventable. 

In a review of the literature, the first mention of the "fourth stage” that 
could be found was made by Leff,® who suggested that the interval between the 


•Italics mine. 
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Physiology of the Fourth Stage of Labor'’- 

The fourth stage represents the tapering off of the actual process of labor. 
(See Fig. 1.) It is the natural deerudeseence of the process whose acme is at- 
tained with the expulsion of the products of conception, and whose increment is 
built up by many hours of contractions, which steadily mount in frequency and 
intensity. If the course of labor were graphically charted and compared with 
a grapliic representation of the labor pain itself, it would be seen that the whole 
process of labor resembles each of its individual components, in sharing with 
them the characteristics of a gradual increment, a sustained acme, and a rapid 
deerudeseence. 

The normal fourth stage of labor consists of two main parts: (1) the con- 
tractile phase, and (2) the liemorrhagie phase. Both phases are, of course, inter- 
related and inseparable, but for purposes of lucidity -will be described separately. 


Contractile Phase 


A. Stage of uterine myotmnponade (immediate uterine contraction). 

B. Stage of uteHne tliromhotmiponade (secondary relaxation with fonna- 
tion of placental site sinuosoidal and inti*auterine hematomas) . 

C. Stage of myouterine indifference. 

D. Stage of ffxed myouterine contraction. 

A. Myotamponade . — Immediately after the fetus _is expelled, the uterus 
contracts and decreases in size ; as the placenta separates, the uterus rises slightly 
and becomes more globular ( Calkins) only to further decrease in size after 
the delivery of the placenta; the uterus then usually contracts down to a point 
halfway between the pubis and umbilicus. Sometimes it descends to an even 
lower level, especially in a primipara under the influence of oxytocics. However, 
in multiparas, or even in primiparas under deep anesthesia, the immediate con- 
traction stage maj’- be very transitory, and the uterus (which is now usually 
slightly dextroverted) may rise to the umbilicus, or even above, shortly after 
placental delivery. 

In the stage of immediate uterine contraction, tamponade is achieved by the 
compression, kinldng, and twisting of the uterine vessels which are enmeshed 
in the multiplaned divagations of the myometrial whorls. This is the first line 
of defense a-gainst postparhmi hemorrhage. 

B. Thronibotamvponade. — Thrombotamponade of the postpartum uterus de- 
pends upon (1) the thrombi in the large uteroplacental blood vessels, and (2) 
the intrauterine hematoma or hematomas Avith which the placental-site vessels 
may or may not be continuous. In the Avords of Teaeher,^^ “the interior of the 
uteras in the first place is occupied by a thick mass of blood clot. This is 
easily stripped from the decidua A’-era but is more adliex’ent at the placental 
site, as the clots are continuous Avith the thrombi in the tom ends of the large 
uteroplacental blood vessels.” 

The clot that begins to form in the cavum of the utems after the placenta 
is expelled partially or completely fills the uteras as it gradually relaxes and 
rises again. After a gradual rise at the end of one hour, the uterus is at, or 
slightly aboA'e or beloAV, the IcA-^el of the umbilicus. The tamponading hematoma 
of the* postplacental period, which is as important a mass to the fourth stage 
of labor as the placenta is to the third, is the second line of defense against 
hemorrhage in the early postplacental period Avhen the sinuses of the placental 


•ThP functional nrocesses of the postplacental hour, as are here postulated, represent 
the na?ural series of *^^os?Sm uterine events unmodined by oxytocics or other drugs, 
unless otherwise specified. 
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deliverj'- of the placenta and the time the mother is put to bed in her room he 
as the “fourth stage of labor.” However, tiie interval between the de- 
livery of the placenta and the time the mother is put to bed in her room is too 
variable to be used as a time ordinate against wliich to plot vital ph^^siologic 
events. Furthermore a “norm” for the average fourth stage will liave to be 
arrived at after a study of thousands of eases, just as “uonns” have been 
ascertained for the average Si's!, second, and third stages of labor in primiparas 
and multiparas. I propose that the first hour following the deliveiy of the 
placenta be considered as the normal duration of the fourth stage of labor, until 
further exhaustive studies will either add or detract a few minutes from the 
already rather arbitrarilj’- accepted “postpartum hour.” 

"With the average physician, in the average delivery room, the hour im- 
mediately following the delivery of the placenta has belonged neither to labor 
nor to the puerperium. It is the time when the patient, often in the throes of 
postanesthetic retching and vomiting, is stripped of the bloody drapes and 
transported to a stretcher amidst the neiwous bustle of impatient nurses whose 
one thought is to get the patient off the table and into her room. Thus, an over- 
confident nurse who is ignorant of the phj’^siologj’" of the postplacental period 
and, therefore, its proper management, is a threat to the safety of the mother, 
especially when the postplacental hour is exclusively entrusted to her. 

It is during this forgotten hour — this “no man’s land” between labor and 
the puerperium — ^vdien.most of the deaths caused by obstetric hemorrhage take 
place. These deaths occur because of the blind faith placed in a few quick clot- 
expelling jabs at the uteiTis, and in a cubic centimeter of ergot or pituitary 
preparations. They also occur because there are no adequate facilities for im- 
mediate blood transfusion, or because recognition of the necessity for blood 
transfusion comes too late. 

This, of course, is not the procedure followed in our best clinics and ho.s- 
pitals, but it is, unfortunately, the procedure followed in the great majority of 
the delivery rooms and private dwellings in this country today. Beecham,*" 
fi'om a study of postpartum hemorrhage in Philadelphia for the years 3931 to 
1936, concluded that “methods emifioyed in the treatment of postpartum 
hemorrhage wei-e often haphazard and lacking in uniformity.” 

By recognizing the hectic postplacental hour for its physiologic singularity 
and clinical importance, and by including it as an important fourth entity along- 
side its three predeeessore in the labor I’ccords, the obsteti’ic attendant would be 
impressed with the fact that the deliveiy is not yet over with the expulsion of 
the placenta. The eai’ly postplacental danger period would thereby lie converted 
from a haphazardlj' handled to a scientifically handled and dignified hour. Such 
i-ecognition of the first postplacental hour as the “fourth stage of labor,” with 
its incoi-poration as such into the clinical labor records, would protect the mother, 
render an obstetric lesson to medical students and nurses, and sen*c as a guide 
and a check on the obstetrician, who would have to record his obsen*ation.s duidng 
the fourth stage, just as he has had to record his observations on the previous 
three. “The fourth stage” would lend needed dignity to the treacherous first 
postplacental hour, and instil more respect for its chief complication, post- 
placental hemorrhage, which is so dreaded and mishandled in inexperienced 
hands. 
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process which we call labor, and which we have heretofore arbitrarily consigned 
to the period np to and including the delivery of the placenta, but not beyond. 

The fourth stage of labor varies in character with the parity of the mother 
and ivith the length and quality of the previous tlmee stages. The greater the 
parity, the greater the tendency to a weakly contracting, vacillating, or “in- 
different” uterus. Thus, the administration of small amounts of posterior 
obstetric pituitary extract to a cephalopelvically proportioned multipara whose 
cervix is fully dilated and who is having weak pains five minutes or more apart, 
may serve to tone the uterus and prevent postplacental hemoiThage due to 
uterine “indifference.” The more protracted the first three stages, the greater 
the tendency to uterine muscle exhaustion and resulting atony and hemorrhage. 
If, on the contrary, the labor has been of veiy brief duration, there is likewise an 
added danger of postplacental hemorrhage (the exact reason for this is un- 
laiown). Polyhydramnios, multiple pregnancy, and large fetus, by excessive 
distention of the uterus, also predispose to a bleeding fourth stage. Peckham 
and Kuder^® have reported a higher incidence of postpartum hemorrhage in 
primiparas than in multiparas, but the same authors state that the incidence 
of postpartum hemorrhage is greater in operative than in spontaneous deliveries, 
and the higher incidence of operative deliveries in primiparas may account for 
the higher rate of primiparous postpartum hemorrhage in their series. 

A weakly contracting and “indifferent” uterus may perhaps be compared 
Avith a heart decompensating because of myocardial Aveakness. Thus, a uterus 
Avhich is deficient in elastic tissue^^ (such as a liiultipai’ous uterus might be prone 
to manifest as part of the aging process), and perhaps stretched, thinned, 
hyalinized, and fibrosed by previous labors and arteriosclerosis, and its poAvers of 
contractility thereby weakened, may be considered the analogue of a dilated 
heart. When a dilated heart has reached the limits of its contractility, the blood 
dams back, as it is not adequately propelled fonAmrd; Avhen a “dilated” uterus 
has reached the limits of its contractility, the uterine contents (fetus and 
placenta) remain a longer time (uterine atony), and, once expelled, the second 
mass of uteiine contents (caval hematoma) is alloAved to expand and grow by 
bleeding Avithin the confines of its oaati yielding Avails. The utei’us may then 
contract and expel blood clots, either under the influence of injected oxytocic, 
spontaneously by its OAvn strength, or by manual expression; only, however, to 
frequently relax again, and to again distend Avith blood. If this vacillating 
process repeats itself often enough, the patient may exsanguinate herself. This 
exsanguinating process is aided by intermittent well-intentioned but overzealous, 
deep, manual abdominouterine massage. 

It is perhaps as unphysiologic to express blood clots from the uterus as it is 
to bloAV one's nose during a nosebleed. The clot that forms in the nose of the 
street urchin is sometimes treated Avith greater respect than the caval hematoma 
in the uterus of the postpartum mother. 

D. Fixed Myouterine Contraction. — The safe attitude is to assume that the 
uterus has never quite reached a state of fixed contraction for ten days, for 
cases of delayed postpartum hemorrhage have been reported up to ten days 
or more. HoAvever, the late hemorrhages are usually due to retained secundines, 
or to the bleeding sites of partial or focal placenta acereta.^® Many cases of 
so-called “delayed postpartum hemorrhage” AAuthin a feiv hours post partum, 
are not delayed hemorrhages at all, but hemorrhages A\diose recognition is de- 
layed. 

In a normal fourth stage, the uterus should be fiiinly and irreversibly con- 
tracted by the end of the first postplacental hour. Many uteri Avill achieve fixed 
contraction in less time, especially the primiparous and secimdiparous ones; 
some Avill require a little more time and yet be AAuthin the range of normalcy. 
The upper limit, as Williams suggested, might perhaps be an hour and a half. 
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site are but freslilj'’ thrombosed, and the stage of fixed contraction has not yet 
been , reached. The myometrial contractibility on the one hand, and the stimu- 
lation by the pressui’e of the clot on the other, finally attain a state of 
eoLuilibrium, which may be called, “myothrombal equilibrium.’’ 

It is of the utmost importance to recognize the function of the single 
intrauterine hematoma or the continuous multiple hematomas as nature ’s tampon 
which, together wth the_ contraction, retraction, and Idnking of the uterine 
muscle fibers, cut off uterine hemorrhage bj’- a simple pressure mechanism. In 
cases of strong and prolonged muscle contraction, there may be little or no caval 
clot. But in eases of mild contraction due to atony, the caval clot is of great 
importance, and its integrity must not be insulted by uterine squeezing which 
results in its partial or complete expression. 

■ An excessively large placental site or the pi’esenee of the placental site in the 
passive lower uterine segnaent may be factors in inefficient uterine autothrombo- 
tamponade and myotamponade. In placenta previa, the fourth stage is there- 
fore rife with greater risk, owing to the failure of adequate placental site con- 
traction. In some hospitals, therefore, it is a rule to pack the uterus routinely 
after a placenta previa or marginalis delivery, as a prophjdaetic against hemor- 
rhage. 

C. Myouterine Indifference . — ^After expulsion of the placenta and subse- 
quent autotamponade of the uterus, it would be a safe attitude to consider the 
uterus to be indifferent or apathetic from the contractile standpoint, for at least 
one hour ; that is, it wall remain in a state of isotonicity, lijqDOtonicity, or hj^per- 
tonieity, and may indeed transiently alternate between the three. 

If there be frequent brisk massage ■with expression of clots and resulting 
temporary contraction (but often secondary relaxation), the stage of uterine 
indifference is prolonged; for the uterus will contract ivith each stimulation, 
and veiy often relax again when stimulation is ceased, to a point of isotonicity 
and then possibly hypotonicity, -vuthout the benefit of the myothrombal cheek 
because the clots have been expelled. For this reason, obstetricians who prefer 
to “squeeze the uterus dry,” often order a tight binder over a suprafundal sand- 
bag to control a fundus which was artificially overstimulated by hand and by 
injected oxytocic, and wdiich -was not peimitted to achieve its ovm level. If, 
within certain limits, the uterus were permitted to rise and fill mth clot, then 
heavy sandbags and tight binders would be unnecessarj'-, and the unpredictable 
indifferent stage would be greatly shortened. Even when the uterus relaxes and 
rises, some degree of vascular compression still prevails, as the uteras rarely 
rises as high post partum as its height was before expulsion of the fetus. 

The indifferent or apathetic uterus, even -when undisturbed and permitted 
to fill with blood clot, may yet follow the alternating phases of contraction and 
relaxation mth alternate expression of and refilling vdth clots; this is especially 
true when the patient coughs or vomits, or is jarred as in the movement from 
the delivery table to the stretcher cart, and from the cart to the bed. The 
obstetrician has no way of determining tlie final course which the typically 
vacillating postpartum uterus Avill take. KnoAving the character of the fourth 
stage in the patient’s previous labors might be of help. Guided by that informa- 
tion, if available, the obstetrician has but to gently , palpate and stimulate the 
uteims with a force just below that which is required for the expression of 
clots, to watch, wait, and observe. 

It would appear that it is unreasonable to expect a freshly emptied uterus 
to contract and remain contracted after hours of alternate contractions and re- 
laxations. The alternating cycles of contractions and relaxations extending into 
the postplacental period and beyond, and often pex*ceived by the patient as “after- 
pains, ’ ’ ai*e the physiologic analogues of the labor pain itself, and are responses 
to the same unlmown stimulus ; they are a tapering off of the cyclically expulsive 
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The normal postpartum hemorrhage of the “nonelotting component” may, 
in some respects, therefore, he considered as a kind of first, acute, menorrhagic 
menstrual period. 

Comment 

This presentation of the physiology of the fourth stage of labor is not 
oif ered in the fixed definitive sense ; it is offered rather as a basis for further 
physiologic and pathologic research which will undoubtedly result in modifica- 
tions of the present concept of the fourth stage of labor, especially in the 
present incomplete understanding of its polyhormonal control, and in its 
hematologic, histologic, and chemical ramifications. 

Further physiologic investigation will probably show that two factors 
are in con.stant interplay in the contractile phase of labor, and that these t\vo 
factors are as important in the fourth stage as in the initiation of the process 
of labor itseK. These two factors are the eontraetogenic transmitters, which are 
probably hormones, of which the pituitary factor may be but one ; and the con- 
tractile receptors, which are the muscle fibers, or special groups or bundles of 
muscle fibers arranged, perhaps, in a heretofore unrecognized myoneural conduc- 
tion pattern as in the Pacemaker and Purkinje S 3 ^stem of the heart. Pathology 
of either transmitter or receptor, or of a distant chemihormonal, local histo- 
pathologic, or intrinsic chemical block between the two would, in such a system, 
result in a failure to aeliieve normal, efficient, uterine contraction. 

The anti clotting enzyme^^ of the uterus (which, if it exists, I propose it 
be called “hysterin”) or the lack of or the neutralization of a certain clotting 
component, may explain the failure of a component of postpartum blood to clot. 
This nonclotting component may be the explanation for a nonclotting type of 
postpartum hemorrhage,^® whose true basis may have erroneously been relegated 
to the category of "shock bleeding.” The possibility of the existence of the 
latter mechanism in certain cases of postpartum hemorrhage, either alone or 
superimposed, is not denied, however. 

Postpartum hemorrhage, when not due to uterovaginal tract trauma, may 
consist of a hemoiThage of (a) one of the clotting components, (b) the non- 
clotting component, or (c) a combination of any two, or all three. 

Summary 

1. A tapering-otf of the process of parturition occurs during the post- 
placental hour; this decrudescence should be recognized as the "fourth stage 
of labor. ’ ’ 

2. The fourth stage of labor is a physiologic and clinical entity. 

3. The physiology of the fourth stage of labor is postulated, the two main 
physiologic phases being : 

I. The Contractile Phase 

A. Stage of “Uterine myotamponade” 

(immediate uterine contraction). 

B. Stage of “uterine thronibotaniponade” 

(secondary relaxation wth formation of placental site sinusoidal 
and intrauterine hematomas). 

C. Stage of “Myoutei'ine indifference.” 

D. Stage of “Fixed myouterine contraction.” 
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Should the uterus continue to alternately contract and relax, or should the uterus 
undergo acute passive dilatation, then the fourth stage should be considered 
delayed and abnormal, and even more carefulty followed. Failure to achieve the 
state of fixed contraction results in hemorrhage, or the immediate possibility of 
hemorrhage. _ The hemorrhage may be overt or concealed. Wlien concealed, the 
hemorrhage is in the form of a eaval hematoma which is tamponading; and, 
though it may graduallj'- ginw in size, it would be exsanguinating only if re- 
peatedly expressed through the vagina, or lacking that outlet, if it escapes 
through the rent of a previously ruptured uteins. 

Hemorrhagic Phase 

The normal hemorrhagic phase of the fourth stage of labor concerns itself 
with two main tj^es of physiologic hemoniiage, traumatic and atonic : 

A. Traumatic Hemorrhage 

1. Uterovaginal tract laceration Ijleediiig (Component One) 

B. Atonic Hemorrhage 

1, The clotting hemorrhagie component (Comi^onent Two) 

2. The nonclotting hemorrhagic component^® (Component Three) 

The Components of Normal Postpartum Hemorrhage. — Component One: 

Traumatic hemorrhage of the mild variety is physiologic. If a test tube be 
inserted into the vagina (above the episiotom}’-, if there be any) immediately 
after fetal but before placental delivery, a few cubic centimeters of clotting 
blood can almost always be collected; this is due to uteroeeiwical-vaginal 
trauma. 

Component Two: The next collectable blood sample is that hemorrhage 
associated with placental separation, and which continues following the atonic 
rise of the uterus after placental delivery, but before the uteroplacental sinuses 
have begun to thrombose. This blood sample clots veiy quicldy, either because 
of some factor it contauis which promotes clotting, or because it has already 
begun to clot while a part of the retroplacenlal hematoma, or while it made 
its way in its meandering triclde down the pathway of the uterovaginal tract. 

Component Three: (The nonclotting component.)^® 

Shortly after the delivery of the placenta is completed, the uterus, even 
after it is contracted by oxytoeies and external stimulation, will continue to ooze 
a nonclotting blood, either spontaneously or upon manual transabdominal uterine 
compression. This “nonclotting component of normal postpartmn blood” is 
collectable up to twenty-four or more hours post pai’tum. The blood, when col- 
lected in a test tube, does not clot even if kept for days; when the test tube 
containing the cellular sediment is agitated, the cells are easily resuspended 
homogeneously. (In any of these samples, especially the early ones, there may 
be present a small confaminatory clot from one of the antecedent clotting com- 
ponents of postpartum blood.) 

The “nonclotting component” probabty comes from the bleeding myo- 
metrium recently denuded of its decidua. The clotting component, which is 
associated with placental separation, is normally shut off with the twisting, kink- 
ing, compression, and thrombosis of the placental site vessels during the stages 
of myotamponade and thrombotamponade. 

This normal “nonclotting component” of postpartum blood may be 
analogous with the nonclotting component of menstmal blood which this author 
believes also consists of two components, a clotting and a nonclotting. The 
same uterine enzyme which may be responsible for the failure of one of the 
postpartum blood components to clot may be responsible for the failure of one 
of the menstrual components to clot. 



PATHOLOGIC FINDINGS IN GENITAL BLEEDING TWO OE MOEE 
YEAES AFTEE SPONTANEOUS CESSATION OF MENSTEUATION 


DA^^D B. Cheek, M.D., and James E. Davis, M.D., Baltimore, Md. 

(From the Department of Gynecology of the Johns Eophims University md, Hospital) 

I N 1930, 157 eases of genital bleeding occurring on the Gynecological Service 
of the Johns Hoplrins Hospital were studied from a clinico-pathologic view- 
point and reported by TeLindeJ He found malignancy to be the cause of the 
bleeding in 55.9 per cent. In 1937, he^ augmented the series and reported on 
349 cases, occurring on the service between Jan. 1, 1919, and Jan. 1, 1935. In 
the larger series he found the incidence of malignancy to be 53 per cent. The 
literature up to 1941 reveals an alarmingly high proportion of malignant to 
benign causes of the bleedings. 


Table 1 


TEAR 

AUTHOR 

LOCALITY 

NO. OP 
CASES 

PER CENT 
MALIGNANCY 

1930 

TeLindei 

Johns Hopkins Hospital, 
Baltimore 

157 

55.9 

1931 

Ducuings 

Toulouse Cancer Clinic, 

France 

326 

90.0 

1932 

Kanter.and 

Klawans* 

Presbyterian and Cook County 
Hospital, Chicago 

98 

68.4 

1933 

Sehultzes 

University of California 

Hospital, San Francisco 

315 

68.0 

1933 

Geist and Matuss 

Mt. Sinai Hospital, 

New York City 

182 

57.5 

1935 

Norris'? 

University of Pennsylvania, 
Pliiladelpliia 

189 

53.0 

1937 

TeLinde2 

Johns Hopkins Hospital, 

Baltimore 

349 

53.0 

1938 

Keene and Dunnes University Hospital, 

Pliiladelpliia 

782 

60.0 

1938 

Taylor and 

Millens 

Roosevelt Hospital, 

New York City 

406 

63.0 

1941 

Geigerio 

Loyola and Cook County Hospital, 
Chicago 

395 

81.0 


Within the past several years estrogens have been used and misused on a 
tremendous scale. Attention has been called to the misuse by Scheffey^^ and 
othei’S. As a result, serious organic genital lesions are often prevented from 
being properly evaluated. In addition, much genital bleeding is artificially in- 
duced by the use of estrogens, pai^ticularly stilbestrol. Offsetting the effect of 
this enthusia.sm for hormones, the medical .iournals have published many articles, 
warning the profession of the sinister significance of postmenopausal bleeding. 
In view of these cross currents of therapeutic hj^ierenthusiasm and public en- 
lightenment, it seemed appropriate to re.study the cases of postmenopausal bleed- 
ing in our clinic. 

This study was undertaken on 514 cases occurring on the private and public 
ward services and in the dispensary of the Johns Hopkins Hospital. In order 
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II. The Hemorrhagic Phase 

A. Traumatic hemorrhage 

1. Uterovaginal traict laceration bleeding. (Component One.) 

B. Atonic .Hemorrhage 

1. Tbe clotting liemorrliagic component associated vdtb placental 
separation. (Component Two.) 

2. The nonclotting hemorrhagic component probably arising from 
denuded myometrium.^® (Component Three.) 

4. Both the contractile and hemorrhagie phases are simultaneous and inter- 
related, 

5. The official recognition and phj^siologic appreciation of the fourth stage 
of labor would result in a reduction of mortality from postpartum hemorrhage, 
which is assuming first place among the causes of maternal mortality. 

6. A questionnaire conceiving the fourth stage of labor should be part of 
eveiy labor record. 

7. The normal “iionclotting component”^^ of postpartum blood may be 
analogous with the nonelotting component of menstnial blood which this author 
believes also consists of two components, a clotting and a nonelotting. The same 
uterine enzjmie^^ which may be responsible for the failure of one of the post- 
partum blood components to clot may be responsible for the failure of one of the 
menstrual components to clot. 

'8. Postpartum hemorrhage, when not due to uterovaginal tract trauma, 
may consist of a hemorrhage of (a) one of the clotting components, (b) the non- 
clotting component, or (c) a combination of any two, or all three. "Shock 
bleeding”^® may be a superimposed late complication. 

The author wishes to thank Mr. Melford Diedrick of the Buffalo General Hospital for 
the illustration. 
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Exceptions to the above were made as follows: (a) In cases of pyometra 
when curettage and biopsy were postponed until the pyometra had been drained 
by dilatation of the cervical canal. Two eases of pyometra subsequently found 
to have endometrial carcinoma received radical surgery without preliminary 
curettage, (b) In one case of suspected carcinoma of the endometrium pan- 
hysterectomy and removal of adnexa were performed without preliminary 
curettage, (c) Occasionally biopsy of the cervix was omitted in the private 
practice of visiting gynecologists if the cervix appeared normal, (d) Curettage 
of the uterine cavity was omitted in cases of definite epidermoid carcinoma of 
the cervix with necrosis and infection. 


Table II. Pathologic Findings According to Location 


Vulva: 

Carcinoma 


2 


Melanosareoma clitoris 


1 


Ulcer, nonspecific (not granuloma) 


2 

Urethra : 

Carcinoma 


5 


Caruncle 


10 


Prolapse 


2 


Urethritis 


1 

Vagina: 

Carcinoma 


1 


Vaginitis, senile 


60 


Granuloma inguinale 


1 


Trauma 


5 


Pessary 


5 

Cervix : 

Carcinoma 


104 


Polyp 


37 


Prolapse 


35 


Cervicitis marked 


36 

Uterue Corpus: 

Carcinoma 


58 


Sarcoma of endometrium 


2 


Sarcoma in myoma 


2 


Myoma, submucous 


IS 


Polyp, endometrial 


18 


Hj-perplasia of endometrium 


20 


Endometritis, pyometra 


6 

Tube: 

Carcinoma 


1 


Tuberculosis 


1 

Ovary : 

Jlalignancy 




Papillarj’ cystadenocarcinoma 

O 

o 



Medullary carcinoma 

1 

9 


Krukenberg tumor 

2 



Granulosa-cell tumor 

O 



Benign 




Papillary serous cystadenoma 

1 



Serous cystadenoma 

1 

4 


Pseudomucinous cystadenoma 

2 


Uleeding prohaVly fram estrogen, therapy: 


12 

Unlcnoxoit cau^e, including seven mth probavJe recrudescence of ovarian 


function: 



56 




514 


Since any bleeding from the female genitals was included in this study, 
lesions of the vulva and urethra are found in tlie tabulations. There were' a 
number of cases in which the bleeding on initial physical examination was 
thought to come from atrophic vaginitis, a caruncle, or ceiwieal erosion, but on 
complete study was found to issue from carcinoma of the -cervix or a lesion 
higher in the tract. The point cannot be too strongly empliasized that costly 
mistahes will occur if one jumps to the conclusion that easily detected supeificial 
lesions are responsible for the bleeding. 
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to obtain as neaiij’’ as possible a real cross-section impression of postmenopausal 
bleeding occurring in the Clinic, women referred for treatment for previously 
proved carcinomas were excluded from this study. The distortion in incidence 
which would arise from including such eases is illustrated by the report in 
Table I from the Toulouse Cancer Clinic, where 90 per cent of the cases of 
postmenopausal bleeding were found due to cancer, A comparison of this figure, 
noth the statistics from other clinics, clearly indicates that it does not represent 
the incidence of malignancy on a geiieral gjmecologic service. 

In surveying the literature, it is apparent that there is much difference of 
opinion as to just what constitutes the postmenopausal period. TeLinde limited 
his cases to those in which there was a. reappearance of bleeding after a year of 
amenorrhea. Most authors fail to mention their time limit. In this study we 
have made an arbitraiy limit of two years’ amenorrliea. Since this limit would 
rule out many cases of henign bleeding shortly after the cessation of the nonnal 
menses, it should increase the incidence of malignancy. 

Material 

There were 514 cases, occurring over a period of seven and one-half years, 
which have met the two requirements: 

1. Initial pathologic diagnosis must have been made in the Department 
of Gynecological Pathology. 

2. At least two j'-ears must have elapsed before genital bleeding recom- 
menced. 

These cases were collected in the following manner : 

1. The operation files were scanned for patients wliose tentative operative 
diagnosis was “postmenopausal bleeding.” The names of all women 45 years 
old or over were noted and the hospital or office records studied for menstrual 
data. Among 13,959 operations, 402 were jierformed on women who had post- 
menopausal bleeding, representing 3.3 per cent. 

2. The records of the Department of Gynecological Pathology were ex- 
amined for menstrual data. The remaining 52 cases of this series were obtained 
from this source and represent cases which were either too far advanced to have 
reached the operating room for application of radium, or were refen’ed else- 
where for treatment. In the seven-and-a-half year pei'iod covered by study, a 
total of 16,742 pathologic case reports were reviewed. 

3. A single cause for the bleeding was determined in each case from a 
combined study of the liistoiy, and clinical and pathologic reports. Multiple 
causes were avoided, and in borderline cases the liistory and material were re- 
viewed again for final decision. 

4. With few exceptions the patients received a complete diagnostic study 
wliich included the following: (a) genei’al physical examination, (b) gyne- 
cologic examination with visualization of the cervix and vagina, and pelvic 
bimanual palpation, (c) digital examination of the anus and rectum; proc- 
toscopy, if indicated, (d) Examination of eatheterized urine. If there were 
urinary symptoms and persistent abnormal microscopic findings, cystoscopy, 
catheterization of the ureters, differential plithalein, and retrograde pyelography 
were carried out. (e) Soutine hemoglobin and white blood cell count. Complete 
blood study was done if there was an unexplained anemia, (f) Biopsy of the 
cervix regar^ess of its appearance, (g) Curettage of the cervical canal and 
uterine cavity. 
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Tube . — ^Primary carcinoma of the tube, a rare disease, occurs once in this 
series. A 58-year-old woman began vaginal bleeding eleven years after the 
menopause. The bimanual examination was thought to reveal notliing in the 
adnexal regions. On curettage, atrophic endometrium was obtained. Bleeding 
continued for six' weeks. Another curettage was done. At the time of this 
operation a mass was felt in the left adnexal region. Because of the patient’s 
age, the continued bleeding and the presence of an adnexal mass not previously 
observed; the operator, thinking that there was an ovaiaan tumor, performed 
a laparotomy, removing the entire uterus and adnexa. The left tube was 
swollen and, on microscopic study, was found to contain adenocarcinoma. Bleed- 
ing in this case must have come from the tube. Careful re-examination of the 
eurettings revealed no suspicious cells. 

In the single ease of tuberculous salpingitis, a colored woman 59 years of 
age began having leucorrhea and slight vaginal bleeding after fifteen years of 
amenorrhea. A curettage after two years of spotting yielded insufficient en- 
dometrium for diagnosis and the cervix was atrophic. She died several months 
later, and at autopsy was found to have tuberculosis of the right Fallopian tube. 
This was the only apparent cause of the bleeding. 

Ovary . — Tumors of the ovary, malignant and benign, were associated with 
genital bleeding in 13 eases. In the nine patients who had malignant tumors 
there were six who had extension of the carcinoma to the tube or uterus, prob- 
ably’' accounting for the hemorrhage. An endocrine cause of bleeding may be 
postulated in the three granulosa-eell tumors. Of the four benign tumors, the 
cause is obscure, although one had an endometrial polyp which may have caused 
the bleeding. 

Estrogen Therapy . — There are twelve women in the series who had re- 
ceived some form of estrogen which is considered a probable factor in the 
postmenopausal bleeding. Stilbestrol had been given to seven, amniotin, estrone 
or theelin to four, and in one case the medication is not stated. Curettings in 
two of the stilbestrol group showed the histologic picture of benign hyperplasia. 
One woman who was given an implantation of 50 mg. of estrone subcutaneously 
four years after her last period, bled one month later. Curettings showed secre- 
tory glands, and the tissue had the appearance of menstruating endometiium. 
It cannot be proved or disproved whether the estrone was a factor in the bleed- 
ing, but the secretoiy endometrium must signify some corpus luteum activity 
in her ovary. For tlie most part, in these hormonal therapy cases there was 
relatively little endometrium obtained. 

It is our practice to carry out curettage in every case of abnormal bleeding 
following estrogen therapy. None of the 12 cases of this group was found to 
have carcinoma of the cervix or endometrium. This, however, is a small group, 
since relatively few women receive estrogen two or more years past the cessation 
of menstruation. During this survey, however, we noted several instances of 
carcinoma in estrogen-treated women whose period of amenorrhea was less than 
two years. We do not conclude from this that estrogen possesses carcinogenic 
powers, but rather that this was due to the ill-advised use of estrogen as a sub- 
stitute for diagnostic curettage in abnormal bleeding before the patients reached 
the hospital. 

Bleeding of Vnhnovni Etiology . — In 56 cases (10.9 per cent) no satisfac- 
tory^ pathologic explanation of the- bleeding was found. In six cases it is be- 
lieved that a recrudescence of ovarian function may liave been a factor. Except 
for one of these, whose endometrium showed secretory activity’’, this impression 
is based solely on the history’ of recurrent bleeding. The endometrium of the 
others was scanty’ in amount. In trying to establi.sh the source of bleeding, 
it must be remembered that pedunculated submucous myrnmas and polyps of 
the endometrium may be missed on curettage. It is quite possible that some of 
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111 Table II certain points are worthy of more detailed comment. 

Yulva . — The bleeding from a nonspecific nicer occurred in a white woman 
who was suffering from pruritis. The blood Wassermann was negative and a 
curettage revealed no other cause for bleeding. The remaining eases need no 
comment. 

Urethra . — The case with urethritis liad definite bleeding from a urethra 
whicli seemed not to be prolapsed and did not have a caruncle. Biopsy of the 
granular mucosa confirmed the clinical impression. 

Vagina . — ^Atrophic vaginitis is indicated as a cause of bleeding when there 
was obvious bleeding from a thin, smooth vaginal mucous membrane, and when 
curettage of the cervical canal and uterine cavity revealed no other possible 
source of the bleeding. The presence of bleeding from an atrophic vaginal 
mucous membrane is not considered a license for omission of curettage and 
biopsy of the cervix. The woman with granuloma inguinale was bleeding pro- 
fusely from a vaginal extension of the process. Tliere are only five eases in this 
series where the bleeding was attributable to vaginal irritation from a pessary. 
There were three women who bled as a result of hot douches, and one who said 
she had “fallen off a hajT'ick.” AH of these had atrophic vaginitis which had 
caused no trouble until traumatized. The woman vdth the retained suture had 
had a vaginal plastic operation elsewhere one year previously. Bleeding stopped 
after the black silk suture was removed. 

Cervix Uteri . — Prolapse of the cervix is listed as a cause when there was 
an ectropion of the endocervical mucosa or a decubitus ulcer bleeding on exam- 
ination. These lesions should always be biopsied, for there were three cases in 
vv'hich cervical carcinoma occurred in a prolapsed cervix. Chronic ceiwicitis is 
not commonly recognized as a cause for bleeding. In this series, however, 36 
cases were encountered in vv^hieh blood was seen coming from the cervical portio, 
and no other source could be found on complete examination. 

Corjnis Uteri . — ^Hyperplasia of the endometrium is listed here among causes 
of postmenopausal bleeding and there were 20 such cases. Bleeding for the 
most part had been scanty and intermittent. The actual soui’ce of the bleeding 
is not easily evaluated, although four of the 20 had definite small endometri^ 
polyps, and ulceration of the surface epithelium may liave been a factor. The 
immediate cause of bleeding is not established in the other eases. In 13 of the 
20 eases there had been more than four years of amenorrhea before hemorrhage 
recommenced. The average age at the time of bleeding was 54 years. The old- 
est was 67, the youngest 42 years. Thei’e are six who were over 60 years of age. 

In 18 eases bleeding is ascribed to endometrial poljiis. Two of these were 
associated with benign hyperplasia but were not included in that group because 
the poljTis were large and grossly showed bleeding ulcerated surfaces. 

Mai'ked chronic or subacute endometritis was found in the curettings from 
six women who had no other source of bleeding. Of these there were four who 
had gross pyometra, and hence only an initial dilatation of the cervix vv^as done, 
followed later bj'- curettage when the discharge had subsided. There are five 
eases of endometrial carcinoma associated with pyometra which are not included 
here because of the more significant causal lesion. 

Submucous mamma’s caused postmenopausal bleeding in 18 cases. In two 
of these there was extrusion of the m^mma through the cervix, and one of these 
had had a similar submucous myoma removed vaginally four years earlier, turn 
years before her menopause. In this group of 18 eases only one of the women 
iiad had menorrhagia or metroiThagia toward the close of her menstrual life. 
This finding is in accordance with the point brought out in 1940 by TeLinde^^ 
that some myomas may become submucous during involution of the uterus after 
the menopause. In some of our cases this apparently occurred after the age 
of 60 years. - - 
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In sharp contrast to this middle group is the small group of women who 
stopped menstruating earlier than 40 or later than 55 years of age. There are 
only six who stopped before they were 35, hut, of these, four (67 per cent) had 
malignancy. None had had an operation that might have brought on a premature 
menopause. Carcinoma of the endometrium occurred 12 times (60 per cent), 
compared to only eight benign causes. One of these had carcinoma of the 
urethra, another a granulosa-cell tumor of the ovarj’- with liver metastases, six 
cervical carcinoma, two endometrial carcinoma, and one had sarcomatous degen- 
eration of a myoma. Of 37 women who stopped menstruation after the age of 
55 years, there are 18 (49 per cent) who had malignancy. These consist of one 
carcinoma of the endometrium, one sarcoma of unknown etiologj^ in the pelvis, 
12 cervical, and four endometrial carcinomas. 



Fig. 1. — Proportion of malignancy according to age at the time the menopause occurred. 


The question at once aiises a.s to whether or not this vaiying proportion of 
malignancy to nonmalignancy according to age at the menopause is more appar- 
ent than real. It is to be expected that vdth increasing age there would be an 
increasing proportion of malignant to benign lesions, and this seems true when 
the ages at the time of diagnostic operation are tabulated in groups of five-year 
pei'iods. 

Duration of Amenorrhea Before Bleeding . — The length of time elapsing 
between menopause and onset of genital bleeding varies from two years, arbi- 


Table IV. Age at Curettage 


less than 
50 

50-55 

55-60 

60-65 

65-70 

MORE TUAN 

70 

^Malignant 

Benign 

13 (307o) 
30 (70%) 

28 (20%) 
79 (Gt%) 

48 (40%) 
71 (60%) 

36 (40%) 
54 (60%) 

33 (45%) 
40 (55%) 

24 (53%) 

21 (47%) 
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the 56 cases where bleeding was unexplained might have had small submucous 
myomas or pol 3 ’^ps, since onty one of the group had a hysterectomy. 

Since hj’pertension is occasionallj'- mentioned in discussion of abnormal 
bleeding, the blood pressures of individuals whose bleeding is unexplained were 
compared "with those of groups vuth submucous myomas, pol 5 ^s, and endometrial 
hjTierplasia. No appreciable difference could be found. The average pressure 
was 151/85. In the laboratorj’-, during its fifty-two j’-ears of existence, we have 
not observed a single case of “utenne apoplexj’^” in a nonpregnant uterus. An y 
less obvious manifestation of hypertensive uterine bleeding would test a path- 
ologist’s credulity. 

Table m. Proportion of Malignant to Benign Lesions by Organs 



TOTAL 

number 

SfALIGNANT 

benign 

Vulva 

5 

3 (60%) 

2 (40%) 

Urethra 

18 

5 (27.8%) 

13 (72.2%) 

Vagina 

72 

1 (1.4%) 

71 (98,6%) 

Cervix 

212 

104 (49,1%) 

108 (50.9%) 

Corpus 

12A 

62 (50%) 

62 (50%) 

Tube 

2 

1 (50%) 

1 (50%) 

Ovary 

13 

9 (69.2%) 

4 (30.8%) 

Estrogen therapj' 

12 

0 (0%) 

12 (100%) 

Unknown 

56 

0 (0%) 

56 (100%) 

Total 

514 

185 (36.1%) 

329 (63.9%) 


Discussion 

Race. — In the group there were 154 (30 per cent) Negro and 360 (70 per 
cent) white patients. Bleeding from prolapse of the cervix occurred only three 
times in the Negro patients, as compared with the 32 white patients. This is 
commensurate with our experience that prolapse in Negi’o women is rare. 

Age at Menopause . — The average age at the time of cessation of menstrua- 
tion, used synonj^mousl}’’ 'with “menopause” in this paper, was 47.8 j’-ears. Norris 
found 47.5 years the average age in 200 cases. There were 26 women, 5 per cent, 
whose periods stopped before the age of 40 jmars. Of these, 18 were white and 
eight were Negro. This is in proportion to the total number of white to Negro 
patients in the series. The earliest menopause occurred spontaneously at the 
age of 25 j^'ears in a Avhite Avoman avIio began irregular bleeding at 44 jmars 
and Avas found to have adenocarcinoma of the corpus at 50 years of age. 

Of the 25 patients AAdth menopause before the age of 40 jeai's, there AA'ere 
four AAdio had undergone surger 3 ’’ preA^ousl 3 ^ One had stopped menstruation 
after a simple cesarean section Avhen she AA'as 36 3 ^eai's of age. She bled fi-om a 
submucous myoma nine 3 ’'ears later. The other three had stopped two, nine, and 
seventeen 3 mars after partial or complete removal of an ovary. 

There Avere 215 AA'omen, 42 per cent, aa'Iio stopped menstruating after the 
age of 50 years. There AA^ere 37 (7 per cent) aaIio AA'ere 55 3^ears of age or older. 
The oldest patient at the menopause was a AAdiite AA^oraan 59 years of age. 

Relation- of Age at Menopause to Cause of Postmenopausal Bleeding . — ^Al- 
though the number of cases in each gi-oup is too small to justify a statistical con- 
clusion, the figures suggest a curve pattern that AAmrrants fui’ther evaluation. 
The cases are divided into groups according to the age at the time menstruation 
ceased. The majority, 451 (86 per cent) fall betAveen 40 and 55 3 ^ears. Malig- 
nancy Avas responsible for bleeding in 33 per cent of these cases. 
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7. Bleeding after the menopause may come from anywhere in the genital 
tract. To rule out malignancy a complete study, including uterine curettage 
and biopsy of the cervix, is imperative in all cases regardless of findings on 
pelvic examination. 
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trarily set as tlie definitive minimum, to tliirty-five yeai*s. No correlation is 
found between tlie len^h of amenorrhea and the cause of postmenopausal bleed- 
ing. The average duration of amenorrhea for the entire group is 10.1 years. 

Deration of Bleeding . — ^Duration of postmenopausal bleeding gives no in- 
dication of the responsible lesion. Approximately 5 per cent bled for a week or 
less before operation. Another 5 per cent bled for ten years or longer. The 
shortest duration was one day; the longest, seventeen years. 


Table V. Type of Bleeding With Eeference to Pathologic Lesion 



JIAUGNANT 

BENIGN 

TOTAL 

Rhythmical 

6 (1.1%) 

11 (2.1%) 

17 (3.2%) 

Profuse 

75 (14.6%) 

126 (24.4%>) 

201 (39%) 

Spotting 

78 (15.1%) 

147 (28.5%) 

225 (43.6%) 

Blood}- di.seliarge 

26 (5,5%) 

45 (8.7%) 

71 (14.2%) 

Totals 

1 85 (.36%) 

.329 (64%) 

514 (100%) 


Summary 

1. A brief review of the literature is pi'esented. 

2. A survey is made of 514 cases of genital bleeding two or more years 
after cessation of menstruation. 

3. Criteria are reviewed vnth respect to: (a) patliologic findings according 
to location, (b) race, (c) age at menopause, (d) duration of amenorrhea before 
bleeding, (e) duration of bleeding, (f) type of bleeding. 

4. Explanatory comments are made concerning some of the more interesting 
cases. 

Conclusions 

1. Of the 514 eases presented, 36.1 per cent had malignant lesions. This 
is a lower figure than that usually quoted, and reflects increasing undei-standing 
on the part; of the patient of the danger of postmenopausal bleeding, better un- 
derstanding and cooperation on the pait of attending physicians in referring 
patients for study, and possibly a greater incidence of benign bleeding from 
hormonal stimulation. 

2. No significant difference in etiologx' is noted ivlien the group is divided 
according to race, except that cervical prolapse a.ssociated with bleeding was 
uncommon in the Negro race. 

3. The average age of cessation of mensti’ualion was 47.8 years. In the 
groups divided according, to age at the menopause, there is apparently no real 
difference in percentage of malignancy. There is an increasing iiereentage of 
malignancy with increasing age of the patient at the lime of examination. 

4. There is no relation of duration of amenorrhea to the causal lesion. The 
average of 10.1 is higher than expected. 

5. Duration of bleeding ranges from one day to seventeen yeai-s and heel’s 
no relation to pathologj*. 

6. Type of bleeding varies from .spotting to profuse hemorrhage and is 
found to have no significance in detciniining the etiology. 
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tension, ranging up to 168/96, associated with emotional stress. At the time 
of her first visit, in the present pregnancy, her blood pressure was 155/85; 
there was no edema and no proteinuria. During subsequent visits her blood 
pressure' ranged from normal to borderline values without accompanying edema 
or proteinuria, and weight gain was within normal limits. However, one week 
prior to the expected date of confinement the blood pressure rose to 150/100 
associated with a one plus edema. Hospital study revealed no physical abnor- 
malities; the retinal findings and blood chemistries were normal. The hyper- 
tension and edema responded satisfactorily on bed rest, and after one week 
in the hospital she was discharged. 

Two weeks later the patient was readmitted in labor. The blood pressure 
at this time was 145/80, and all other findings were otherwise normal. De- 
livei’y of a 3,570 Gm. normal female infant was spontaneous after twelve and 
three-fifths hours of uneventful labor, puring the first six postpartum days 
the blood pressure was noi’mal to borderline, with varying minimal proteinuria. 
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Fig. 1. — Case 1, clinical findings.* 


On the morning of the sixth postpartum day the patient had a headache 
for tlie first time ; this Avas severe and associated with blurring of vision. Blood 
pressure Avas 155/90. One hour later, AA'ith persistence of symptoms, the pres- 
sure AA\as 180/90, and AAuthin a fcAv minutes she Avas seized Avith generalized 
conA’ulsions. She AAms temporarily unconscious and questionably incontinent. 
Blood chemistries performed at this time revealed a nonprotein nitrogen of 
28.6 ; uric acid of 4.1 mg. per 100 c.c. of blood ; and a CO 2 combining poAA-^er 
of 25 A'olumes per cent. She Avas immediately started on a modified Stroganofi! 
regime, and AAuthin a fcAA’^ hours Avas relicA’^ed of symptoms, the blood pressure 
returning to loAver levels. 

In the folloAA'ing eight days the elcAmted systolic blood pressure fluctuated 
Avidely, although the diastolic pressure Avas maintained at about 90. During 
the remainder of the hospital stay the blood pressure Avas Avithin normal limits. 

•The average .‘systolic pressure during a given period is indicated by the solid line. The 
dotted lines indicate the highest recorded pressure which occurred. 
















LATE POSTPARTUM ECLAMPSIA- 

H. J, Standee, M.D., R. W. Bonsnes, Ph.D., and 
W. B. Stromme, M.D., New York, N. T. 

(From the Department of Ohstetrics and Gynecology, Cornell University 
Medical College and the New York Hospital) 

P ostpartum eclampsia occurs most frequently during the first day of the 
puerperium, while in only a relatively small number of eases does the attack 
appear on the second day after the birth of the child. It is generally stated 
that convulsions appearing later in the puerperium are due to such causes as 
hysteria, epilepsy, or uremia rather than eclampsia. A few instances have 
been reported in which concisions occurred several weeks after delivery, but 
the evidence presented with these reports is insufficient to substantiate the 
diagnosis of postpartum eclampsia. 

Until recently, our experience has led to the conclusion that postpartum 
eclampsia invariably occurs within seventy-two hours following parturition. 
In light of the data presented below, this belief becomes untenable and must 
be altered to include the first week of the puerperium. 


Table I. Postpartum Eclamptics. TmrE of First Convulsion 


HOURS 

FOLLOWING DELWERY 

NUMBER 

OF CASES 

PER CENT 

OP TOTAL 

SUM OF 
PERCENTAGE 

0 to 6 

12 

50 

50 

6 to 12 

4 

17 

67 

12 to 24 

4 

17 

84 

24 to 30 

1 

4 

88 

Over 30 

3 

12 

100 

Total 

24 

100 



In the New York Lying-In Hospital, during the period from Sept. 1, 1932, 
to Jan. 1, 1946, we have had 70 cases of eclampsia of all types, an incidence 
of one in every 547 premature and full-term deliveries. Of these eclamptic 
patients, 24, or 34 per cent, suffered from the postpartum variety. An analysis 
of these (Table I) shows that the first comuilsion occurred within thirty hours 
of delivery in 21 eases. In other words, the attack of postpartum eclampsia 
came on well within the seventy-two houi’s foUo^ving parturition in 88 per cent 
of women suffering from this variety of the disease. There remain three eases, 
detailed in this paper, in which the eclamptic seizure made its appearance 
after this seventy-two hour period, one occurring on the fourth, one on the 
sixth, and one on the eighth postpartum day. A summary of the pertment 
findings in these three patients follows. 

Case 1. — ^Mrs. M., a 31-year-old primigravida, registered in the antenatal 
clinic in the seventeenth week of her pregnancy. Her past history was rele- 
vant in that during the preceding four years she had had episodes of liyper- 

♦Supported by a grant from The John and Alary R. Markle Foundation. 
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infant and a 2,180 Gm. living female infant were delivered by low forceps and 
by breech extraction, respectively. The blood pressure on admission was 
155/90, but dropped to normal later in labor. 

The first three days following delivery were uncomplicated. At 11 :15 a.m. 
on the fourth postpartum day, the patient was seized with generalized con- 
vulsions, preceded by visual disturbances described as “spots before the eyes.” 
AVithin six hours she had three additional convulsive attacks. She was un- 
conscious after each attack. The blood pressure at the time of the first con- 
vulsion was 140/90, rising to 200/76 with the second seizure. The optic fundi 
were visualized and found normal. Blood taken at the time of the first epi- 
sode revealed a uric acid of 3.9 and a COg combining power of 29.6 volumes 
per cent. Within a few hours the uric acid had increased to 4.9, but under 
treatment the CO 2 combining power returned to normal. The urine contained 
three plus albuminuria. The patient was given sedation, and the lilood pres- 
sure slowly returned to normal over the course of the next two weeks. Like- 
wise, the blood chemical changes had returned to normal in thirteen days. 
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Fig. 3. — Case 2, clinical findings. 


Proteinuria persisted for four days. Lumbar puncture on the day of convul- 
sions revealed an initial pressure of 180, dropping to 120 mm. later; micro- 
scopic and chemical determinations were normal. Skull x-rays were normal. 
There was no past history of convulsions, save for one attack in infancy. Her 
course was afebrile save for a single temperature rise to 38.8° C. (rectal) 
following the commlsive seizures. She was discharged in good condition on 
the twenty-first postpartum day. 

The patient was seen in the postpartum toxemia clinic at stated intervals, 
and was last observed ten months post partum. She had no complaints, and 
the only abnormal finding was a final blood pressure of 155/95, as sho^vn in 
Fig. 3. Diagnosis: Postpartum eclampsia. 

Case 3. — ^Mrs. AL, a 2o-year-old white para 0, gravida ii, registered in the 
antenatal clinic in the eighteenth week of pre^ancy. Her past history was 
negative. Physical examination was normal with normal blood pressure. A 
Wassermann test was negative, the blood was type A and Rh negative. Her 
antepartum course was uneventful until the beginning of the thirtieth week, 
when the diastolic blood pressure became elevated. Both systolic and diastolic 
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LikeAvise, there Avas a gradual return to normal values in the blood chemistries. 
The urine output %vas satisfactoiy throughout and contained onty a trace of 
proteins. A urea clearance test on the twentieth postpartum day showed a 
clearance of 116 per cent of normal. Retinoscopic examination following the 
convulsion was negative. A lumbar puncture on the third day following the 
convulsion revealed normal pressure, clear fluid, and negative microscopic find- 
ings. Protein was 75 mg. per cent. She was discharged in good condition on 
the twenty-first po.stpartum day. 

The patient was followed at stated intervals in the postpartum toxemia 
clinic for two years and eight months. Her onl 3 '^ complaints were occasional 
precordial pains. There was no proteinuria and no edema. The blood pres- 
sure, however, showed a progressive rise in systolic to 180, but with a main- 
tenance in the diastolic at 90. Diagnosis: postpartum eclampsia in a uatienl 
with essential hypertension. Blood pressure readings, urine and blood* chem- 
ical findings, and other pertinent data are portrajmd in Figs. 1 and 2. 




Flf;. 2. — Ca.se 1, labor.itorj- nndinps In blood .and urine;.* 


Case 2. — INIrs. T., aged 42 years, an elderh' pi-imigravidn, registered in the 
antenatal clinic in the seventeentli week of her pi'cgnanc.v. Her past liistor.v 
was negative. Tlie phj'sical examination at tins time was normal, inchnling 
normal blood pressure values and normal pelvic measurements. Her ante- 
partum course was uncomplicated, except for a .slight anemia, until in the 
thirty-second week, when a one plus proteinuria appeared associated with a 
four plus edema, blood pressure being normal. One week later the urine 
was negative for albumin, the edema was unchanged, and the blood pres- 
.sure was 120/90. In the ihirty-fourth week the blood pressure was 340/8B. 
^lultiple pregnancj' (twins) had been recognized since the twentj'-ninth week. 
The weight gain was normal, i.e., 8 kilograms, or 32 per cent. 

The patient was admitted in premature labor in the thirtj'-fifih week. 
After an uneventful seven and one-fifth hour labor, a 2,070 f>'m. living female 

'Noniuil VAhit'i.- (100 per cent) Uikcti to b- n,< follow-.--; .V. I’- N. = "0 tsu.-. : (,:(>- 
ertpneitv r= 65 vol. ; B. f. N. = IC.'. nip. : Urea cU-.nr;vnre. mniUnfil =r Tj. ftar.d.ird 
"i hour = PS ml., 'min. : Blood uric ncld =; S.O m*r. ‘X- : Uric ncld rU -.mner-, ft.r.rt r: 

24 hour =r 12.0. All clc-irsncef 'cscept tl;c la.si one* nrc 24 hour cKnr.nr.ccr. 
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acid of 5.9, nonprotein nitrogen of 37.1, blood urea nitrogen of 16.9, and a 
CO 2 combining power of 51.4 volumes per cent. At 7 :15 p.m. of the same day 
the patient had an attack of generalized convulsions associated with uncon- 
sciousness, frothing at the mouth, and sphincter incontinence. Blood pressure 
was 205/110. Twenty minutes later, when venipuncture was being performed, 
a second convulsive attack occurred. Blood taken at this time showed no 
essential change. Neurological examination two hours later was negative, and 
likewise fundiscopic examination was again normal. There had been no past 
history of convulsions or of epilepsy. Hence, a repeat course of modified 
Stroganoff therapy was started. The blood pressure responded and returned 
to a normal range after nine days. The blood uric acid and nonprotein nitro- 
gen gradually returned to normal. 



o' 



The postpartum course was fm-ther complicated by a right lower lobe 
bronchopneumonia developing on the seventeenth day. The organism was 
alpha prime streptococcus. This secondary infection was attributed to aspira- 
tion at the time of the convulsions. Chemotherapy and penicillin were given. 
Notwithstanding, lung abscess occurred. This, in turn, improved with postural 
drainage and eonserv«ative therapy. The patient was finally discharged in 
good condition on the sixty-second postpartum day. The laboratory and other 
findings in this case are shown in Figs. 4 and 5. Diagnosis: Postpartum 
eclampsia. 

Discussion 

Clinical Findings . — ^From a .study of the clinical data relating to past his- 
tory, blood pressure levels, water retention (edema), convulsive seizures, eye- 


Sec footnote, p. 7C7. 
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pressures were elevated in the thirty-second week and in the thirty-fourth 
week; because of a blood pressure of 145/100 associated with two plus pro- 
teinuria and two plus edema, she was admitted for hospital care. The weight 
gain was not excessive, i.e., 9 kilograms, or 12 per cent, and the patient had 
no untoward symptoms. 

The admission physical examination was normal, except for the presence 
of moderate edema and hypertension. The fetus was thought to be viable, 
although premature. Fundiscopic examination was normal. Blood uric acid 
was elevated to 5.5 mg., with a lowered CO 2 combining power of 43.0 volumes 
per cent and a normal nonprotein nitrogen. Because the objective findings 
gradually became more pronounced, a modified Stroganoff management was 
started on the third day of hospitalization. Some temporary improvement 
resulted, although the urine output remained low, associated with an unabat- 
ing proteinuria. 
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Fiff. 4. — Case 3, clinical finding's.* 

Labor set in spontaneously three days later; shortly thereafter the fetal 
heart was lost. After seven and two-thirds hours, a 2,130 Gm. deadborn male 
infant was spontaneously delivered. Measured blood loss was 500 e.e., and 
this was promptly replaced by transfusion. Immediately post pai’tum the 
blood pressure was 150/110 and the blood uric acid was 6.4. A fever of 
38.0° C. on the day of delivery and first postpartum day was attributed to 
dehydration. A Stroganoff treatment was discontinued the day following de- 
livery because of improvement in the blood pressure and proteinuria. The 
blood uric acid, however, remained high. The postpartum course was unevent- 
ful through the seventh day, except for the development of persistent severe 
headache on the sixth day. 

On the morning of the eighth day she again complained of severe occipital 
headache, and later in the day this was associated with blurring of wsion. The 
blood pressure was 146/110 and the morning blood specimen showed a uric 


*See footnote, p. 700. 
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fied clinically as eclampsia and severe pre-eclampsia and, therefore, in eon- 
junction Avitli the clinical data, support the contention that these are actual' 
instances of late postpartum eclampsia. 

A revicAV of the total 24 patients Avith postpartum eclampsia reveals that 
one had antepartum eclampsia, live su'ffiered from severe pre-eclampsia eAmntu- 
ating in postpartum eclampsia, fiAm had antepartum “toxemia” preceding the 
eclampsia, Avhile thirteen Avomen had no antepartum iire-eclampsia or “tox- 
emia.” In other Avords, in more than half of the cases, the postpartum eclampsia 
made its appearance Avithout signs or symptoms indicathm of toxemia during 
the antepartum or intrapartum periods. This is most significant in that 
eclampsia, although ahvays associated Avith gestation, may occur days after 
deliAmry of the child and placenta in a Avoman apparently normal up to the 
time of the attach. From this it Avould almost seem as if the causathm agent 
of the disease must be confined to the maternal organism, although undoubtedly 
actiAmted or conditioned by the product of conception. 

Summary 

Postpartum eclampsia maj'' occur at any time during the first Aveek of the 
puerperium. Three eases of late postpartum eclampsia are presented, one 
occurring on the fourth, one on the sixth, and one on the eighth day folloAAung 
delivery. Each of these shoAved most of the typical clinical and laboratory 
findings of eclampsia, namely, hypertension, albuminuria, edema, convulsions, 
elevated blood uric acid and decreased CO2 combining power, decreased uric 
acid clearance and decreased urinary output, folloAved by a complete return 
to normal after the eclampsia, Avith the single exception of persistent hyper- 
tension in one of the three patients. 

Reference 

1 . Bonsnes, E. W., and Stander, H. J.r .T. Clin. Investigation 25: .378, 1940. 
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ground changes, urinary output, sjunjitomatology, neurological signs, and sub- 
sequent folloAV-up findings in a toxemia clinic over extended periods, we feel 
amply justified in establishing the diagnosis of postpartum eclampsia in each 
of these three patients. It should be noted that in all three the outbreak of 
fits was preceded by signs and symptoms of "toxemia,’’ and that in Case 1 
hypertension persisted long after the disappearance of the eclampsia, while 
in Case 3, in which the first eoiiAuilsion occurred on the eighth postpartum day, 
there was a return to normal, in all respects, nine days after the attack. 

Laboratory Findings . — The chemical and other laboratory data, shown in 
the aecompanjdng charts, are as convincing as the clinical findings, and sub- 
stantiate the diagnosis of postpartum eclampsia. 

In the first two cases the blood uric acid and the CO 2 combining poAver 
behaved as in eclampsia, the former rising and the latter falling to moderately 
low levels. However, part of the inci'ease in the blood uric acid in the first 
case may ha^m been caused by the sodium lactate which was infused. The non- 
protein nitrogen and the urea levels remained essentially within normal limits 
in both these cases, although the first case shoivs a transient increase of ques- 
tionable significance in the urea nitrogen, and therefore in the nonprotein 
nitrogen on the third and fourth days following the eommlsions, A similar 
change in these values might possibly have occurred after the same relative 
time folloAving the convulsions in the second case, but no data are available. 

The blood findings in the third case are atypical, pz’obably because this 
patient suffered from seA^ere pre-eclampsia ante partum. It Avill be noted that 
there is a distinct elcAmtion in the nonprotein nitrogen, uric acid, and urea 
nitrogen levels folloAving delivery. These Amlues then decrease slightly up to 
the time of the conAUilsiA^e episode and are not altered markedly by it. Nor 
is there any particular change in the CO2 combining poAver at this time. Hoaa'-- 
eAmr, a rise in the nonprotein nitrogen due to an increase in the urea nitrogen 
appears again as in the first two eases some days folloAving the convulsive 
seizure ; this time on the fifth and sixth days following- the episode. 

Kidney function AA^ith respect to urea and uric acid Avas folloAved in these 
eases by the procedures described by Bonsnes and Stander.^ In the JGrst case 
the urea clearance shows a depression Avhich is reflected in the rise in the 
l)lood urea nitrogen. The uric acid clearance is generally Ioav except for one 
day, but it seems to be improved by the tAvelfth day folloAAdng the convulsion. 
In the second ease the ui-ea clearance aa^s depressed and the uric acid clear- 
ance Avas normal on the Iaa'o occasions Avhen such tests AA-ere carried out (the 
second and eleventh days f olloAAdng the convulsions) . No other data arc aA'ail- 
able. In the third case the uric acid clearances Avere definitely depi’essed 
throughout the period in A\diich they were studied. 

It is not possible to interpret these laboratory findings at the present time. 
We haA'e pointed out in the publication cited above that these ehange.s in the 
blood levels of uric acid and urea can probably be attributed in large part 
to an alteration in kidney function. But such an interpretation does not seem 
to account for the ehanges observed in all eases. Yet, these laboratory find- 
ings are similar to those obserA'cd preA'iously in eases AA'hieh have been classi- 
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advantage of these forceps hi their special field became more obvious in the 
successive years with the series of publications'^’ on the mechanism of labor 
resulting from the x-ray studies of the pelvis. 

Of most importance, so far as the Barton force])s were concerned, was the 
observation that the commonest position of the liead during engagement was 
with the sagittal suture in a transverse diameter, and that a deep transverse 
position was a continuation of the position of engagement and not an inconi- 
jiletely rotated posterior.’'^’ " In small android and in flat pelves it was ])articu- 
larly emphasized that the transverse position had to be maintained until much 
greater descent had been accomplished than usual because at or above the 
ischial spines. rotation might be opposed by the lateral aspects of the prominent 
sacral alae. 

In the less common anthropoid or transverselj^ contracted pelvis the x-ray 
taught that the head often entered the pelvis as a direct anterior or posterior 
occiput, and that this position, once assumed, must necessarily’’ be maintained 
throughout the passage of the bony pelvis. In such cases, and in others in 
which there is simply a narrow interspinous diameter, rotation from a posterior 
to an anterior, either spontaneously or by forceps, ivould require the forcing 
of a head already fixed in the anteropo-sterior through a narrower transverse 
diameter. For these cases in which rotation in the midplane of the pelvis is 
difficult for definite anatomic reasons, the Kielland forceps appeared to have 
a definite place, either to effect delivery of the head as a persistent occiput pos- 
terior, or else by elevation of the head above the bi’im or by traction to a lower 
place to permit rotation at a more favorable level. 

Finally, since many of the problems in the midpelvis still concern an an- 
terior occiput, or else an occiput that can be manually rotated in an ample pel- 
vis to an anterior position, a classical forceps with typical cephalic and pelvic 
curves was required. The forceps commonly, but not exclusively, used for this 
was the Haig-Ferguson, a modification of the Simpson -with light fenestrated 
blades, short handles, and a readily applied traction bar. The wide separation 
of the shanks in this instrument has appeared especially valuable in ensuring 
adequate protection of the baby’s head. 

The physical characteristics of these forceps and the technique of their 
application has been sufficiently de.scribed to require no repetition hei’e. For 
the Barton forceps, reference may be made to the article of Barton, Caldwell, 
and Studdiford;® for the Kielland forceps, to the paper of Jarclio.’'^ The 
original description of the Haig-Ferguson forceps is to be found in the Trans- 
actions of the Edinburgh Obstetrical Society. 

The literature on the Kielland forceps is already immense and has been 
repeatedly reviewed (Greenhill;’* FinlC’). That the interest in this in.struinent 
continues in America is .shown by several recent favorable reports (Rucker, 
Cos"rove.® Vedder-"). Contributions on the u.se of the Barton forceps are, 
however extremely meager, being practically limited to the article just citerl 
and to a series of 55 eases publi.shed by Bachman in 1927. 



THE SELECTION OF FORCEPS FOR MIDPELVIC ARREST 

OF THE VERTEX 


Louis Langman, M.D., and Howard C. Taylor, Jr., M.D., New York, N. Y. 
(From ilio Obstetrical and Gynecologic Service of the Third Surgical [New York 
University] Division of liellexme Hospital) 

S tudies of tlie results of foreeiis delivery liave luore or less evaded statis- 
tical analysis. It lias not been possible to eomiiare the effectiveness of one 
instrument or one maneuver with another, for such factors as the relative skill 
of the operator and, even more, the range of the iudicatious for the operation, 
are of enormous importance in determining the outcome. Nevertheless, mid- 
pelvic arrest of the vei-tex remains, perhaps, the most difficult and inaccessible 
problem in clinical obstetrics. An attemiit to reduce tliis problem to terms b}* 
which statistical study and comparisons may be made is therefore indicated. 

The principle to be followed in the selection of forceps for delivery of the 
vertex arrested or delaj'ed in the midpelvis has produced at least two schools of 
thought. One has maintained that the practitioner or obstetrician should so 
thoi'oughly familiarize himself with one type of forceps that he can apply it, 
possibly after manual adjustment of the head, to any situation which may arise 
with the vertex presenting. The second school believes that no forceps is 
mechanically adapted to all vertex deliveries and that special types must be 
selected for application to particular positions of the occiput or to effect de- 
liveiy through the most favorable diameters of the pelvis. 

The selection of one of several in.struments to meet each particular prob- 
lem has been the practice on the Bellevue Hospilal Ob-stetrical Service dui’ing 
recent years. Indications have not been standardized, and considerable free- 
dom has been left to individual operators, both attending and resident phy- 
sicians, to make their OAvn choice of forceps. Nevertheless, a more or le.ss con- 
sistent system has developed which is now generally followed. 

The factors responsible for the development of this attitude toward the 
midforeeps problem are to be found partly in the availability to members of the 
division of several types of forceps of radically different design and partly from 
the growing appreciation of pelvic ai’chitecture as a deteianining factor in the 
mechanism of labor. 

The Theoretical Need of Several Types of Forceps 

When, in 1934, the first cases of this report were being delivered, the 
Kielland forceps had already been u.sed for many years on the .seiwiee, and its 
value, particularly in posterior positions, was pai'tly realized. At about this 
time the Barton forceps Avas introduced to the ho.spital and immediately found 
an important place in the control of deep transverse arrest. - The theoretical 
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Table I. Evolution of Attitude Toward Selection of Eokceps 


YEAR 

1 total I 

1934 1 

1935 . 1 

1936 1 

1937 1 

1938 1 

1939 1 

1940 1 

1941 1 

1942 1 

1943 1 

1944] 

1945 

Classical 

forceps 

196 

46% 

41% 

36% 

20% 

18% 

24% 

28% 

32%, 

24%o 

6%o 

18%o 

20%, 

Barton 

forceps 

.171 

37% 

26% 

36% 

65% 

70% 

69% 

60% 

61%. 

72%o 

81%o 

56% 

47%, 

Kielland 

forceps 

134 

17% 

33% 

28% 

15% 

12% 

7% 

11% 

7%c 

4%, 

12%, 

26%, 

32%o 

Total mid- 
forceps 

701 

52 

102 

107 

82 

43 

45 

53 

41 

46 

48 

50 

34 


Table n. Position of Petal Head in Relation to Type of Forceps Selected. Percentage 
OF Instances of a Given Position of the Occiput Delivered With Each Type of Forceps 



TOTAL 

1 anterior I 

! transverse 

POSTERIOR 1 



1 LOA 1 

ROA 1 

1 LOT j 

ROT ' 

1 LOP 1 

ROP 1 

OP ] 

SB 

■HH 

Classical forceps 

196 

98% 

95% 

11%,- 

6%, 

27% 

7% 

38%, 

25% 

— 

Barton forceps 

371 

- 

- 

75% 

87% 

29%, 

33% 

- 

25% 

100 %o 

Kielland forceps 

134 

2% 

5% 

14% 

7% 

44% 

60% 

62% 

50% 

- 

Total mid-forceps 

701 

101 

44 

191 

206 

34 

112 

8 

4 

1 


Table III. Type.s of Pelws in X-rayed Cases in Relation to Forceps Selected 



TOTAL 

GYNECOID 

ANDROID 

PLATY- 

PELLOID 

ANTHRO- 

POID 


1 



PLATY- 

AN- 




AN- 





TOTAL 


AN- 

PEL- 

THRO- 


GYNE- 

PLATY- 

THRO- 

PURE 




CASES 


DROID 

LOID 

POH) 


COID 

PELLOID 

POID 

PLATY- 




X- 

PURE 

TEND- 

TEND- 

TEND- 

PURE 

TEND- 

TEND- 

TEND- 

PELLOH) 




ILVYED 

TYPE 

ENCY 

ENCY 

ENCY 

TYPE 

ENCY 

ENCY 

ENCY 

TYPE 




Classical 

forceps 

50 

33 

2 

1 

5 

2 

3 

1 

0 

0 

2 

1 

Barton 

forceps 

1.30 

06 

(! 

18 

9 

3 

12 

3 

1 

S 

1 

3 

Kielland 

forceps 

63 

26 

5 

5 

12 

O 

u 

O 

1 

1 

0 

7 

1 


Table IV. The Length of the True Conmugate in Relation to Forceps Selected 


ANTEROPOSTERIOR DIAMUrER 
OF INLET IN CENTIMETERS 

8 to 8.9 

9 TO 9.9 



TOTAL 

Classical forceps 

1 

7 

2.3 



Barton forceps 

10 

28 

48 



Kielland forceps 

2 

8 

26 

HIH 


Total estimated cases 


43 

97 

■Bh 


For the anteroposterior 

diameter of 

tlic inlet x-ray men.^urements wore utilized in cases 

.»:tU(Iiecl, and clinical estimation only in 

the remainder. 



Table V. Weight of Baby in Relation to Foisceps Selected 



i 

PER CENT 

1 PER CENT 

PER CENT 1 

PER CENT 


TOTAL 

' UNDER 

! 7 TO 8 

S TO 9 j 

OVEi: 


CASES 

; 7 POtrXDS 

POUNDS 

POUNDS 1 

9 POUNDS 

Classical forccjts 


34 

35 

23 

8 

Barton forceps 

371 

31 

35 

26 

s 

Kielland force], s 

134 

29 

.34 

26 

10 

Total 

701 

31 

.35 

26 

8 
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The Material Analyzed ^ 

The material for this analysis consisted in the 701 niidforceps operations 
occurring among 10,814 deliveries on the Obstetrical Service of Bellevue Hos- 
pital from January 1, 1934, to December 31, 1945.] In considering the results 
obtained and some of the inconsistencies in application, it is necessary to re- 
member that the time of the report covers the service of twelve residents who 
were supervised at one time or another by 20 different attending^. It may be 
noted also that the Bellevue Service must accept new patients and transfers from 
other hospitals at any time, and that only three-fourths of the cases delivered 
were registered in the antepartum clinic of the service or subject to study be- 
fore tlie onset of labor. 

Factors Influencing the Selection of Forceps in Individual Cases 

In reviewing the midforceps of the years 1934 to 1940, it is clear that 
vai’ious factors influenced tlie selection of forceps for each case. 

1. Experience. — With tlie introduction of any new instrument there will 
be a period of trial during which staff members are learning its use. There- 
after, it may inci'ease in popularity or else be gradually dropped. It is to the 
credit of the Barton forceps that its popularity steadily increased until about 
over half of all midf creeps eases were treated with this instrument (Table I). 

2. Position of the Occiput. — Undoubtedly the most important point on 
which the selection of forceps is made on tlie Bellevue Service is the position of 
the occiput. Table II shows that among the cases with anterior positions, 
classical forceps have been used almost without exception. In the transverse 
positions, about three-fourths were delivered with the Barton, while in the pos- 
teriors, over 50 per cent were delivered with the Kiellands. 

The figures in Table II become clear only when it is noted that in many 
instances an attempt was made manually to rotate the ])osterior occiput to a 
transverse or oblique position in order to permit the use of the Barton instead 
of the Kielland forceps. Attempts were sometimes made also to convert the 
transverse to an anterior position so that the classical forceps might be used, 
but the growing confidence in the Barton forceps when the sagittal .suture 
was found in the transverse led to an acceptance of this as a favorable positioji 
for application. 

The relative frequency with which the several positions of the occiput are 
I’ecorded is undoubtedlj’- somewhat influenced by the obstetrician’s preference 
as to technique of delivery. Tran.sverse positions have been reported previ- 
ously as occurring in one-fifth to one-third of all eases."' It is interesting 
that on the Bellevue Service, where on account of the Barton forceps the trans- 
verse position was not considered particulaidy xmfavorable, its incidence rose 
to 51 per cent, a figiire approaching that found in x-ray studies."”'’’ 

3. Type of Pelvis. — Since the Kielland and Barton forceps were used pre- 
dominantly for eases in which the position was transverse or postei’ior, and since 
it has been shown that there is a tendency for these po.sitions to persist in an- 
droid and anthropoid pelves®’’ it might be expected that these less favor- 
able types would be commoner among the gi’oups of cases delivei'ed b.y the Bar- 
ton or Kielland forceps. Prom a review of the 243 eases on which diagnosis 
Avas made by stereoscopic roentgenogram of the peKes, there Avas some eAudenec 
of this tendency .(Table III). Further, if the prognosis to mother or baby is 
adA'ersely affected by these pelves, one must recognize at once that the Barton 
and Kielland forceps AA^ere given more difficult tasks than the classical forcejis. 
Table IV shoAVS also that contraction of the inlet Avas more eonnnon in the cases 
in AA'hich these special forceps Avere applied than in those in Avhich the classical 
forceps Avere tised. 
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ceps. Blood loss of over 500 c.e.- was somewhat commoner after the use of the 
Kielland forceps, hut there was no accompanying record of increase in vaginal 
lacerations. The deep and early episiotomies usually needed with the Kielland 
forceps offer a partial explanation. The three bladder injuries following Bar- 
ton forceps are noteworthy, hut all were very small, and in each instance the 
fistula closed spontaneousljL 

4. Fetal Mortality . — When one comes to the results for the fetus tl^’e 
appears a decided difference in the performance of the three instruments. Mdie 
gross fetal mortality, stillborn and neonatal, for the entire group of 701 eases, 
was 9.4 per cent. If the fetal deaths due to causes other than intracranial in- 
jury are subtracted, the mortality apparently directly aseribable to the opera- 
tion becomes 5.2 per cent. I 

The uneorreeted mortality for the three instruments was found to be the 
following: for the classical forceps, 8.6 per cent; for the Barton, 7.5 per cent; 
and for the Kielland, 15.6 per cent. When onl.y fetal deaths due to the opera- 
tion are considered, the contrast becomes still more striking, for then the mor- 
tality for the classical forceps and the Barton is only 3.5 per cent and 3.7 per 
cent, respectively, while that for the Kielland was about three times as high, 
namely, 11.9 per cent (Table VII). 

This difference deserves immediate comment. In partial extenuation of 
the record for the Kielland, it may be noted that a greater proportion of pos- 
teriors were delivered by this instrument than by any other and, further, that 
in 5 of 16 deaths ascribed to the Kielland forceps otlier instruments had been 
applied without success. On the other hand, manj’- posteriors, as well as the 
gi-eat majority of transversely arrested heads, were delivered by the Barton 
forceps with strikingly good infant results. The low incidence of intracranial 
injury with these forceps is probably to be ascribed in part to the possibility of 
perfect cephalic application to the transversely placed head, and further to 
the fact that rotation is accomplished deep in the pelvis where bony opposition 
is at a minimum. 

0. Failure of Forceps . — In the classification of the 701 patients, each case 
was assigned to the forceps which had accomplished the principal part of the 
deliveiy. Actually, in 99 of these patients more than one type of forceps was 
employed (Table VIII). Usually the second forceps was applied to complete 


Tahi.b vni. Use or Moi:e Than Oke Instrument to Effect Delivery 


TYCK ok KORCEI’.S kii 

:ST API’LIEI) 

j TYPE OF FORCEPS WITH WHICH DELITORY WAS COMPLETED 

CLASSICAL 

TOTAL CASES 

BARTON 
TOTAL CASES 

kielland 
TOTAL CASES 

GIussic.r] 

211 

1S3 

24 

4 

Barton 

.357 

30 

314 

13 

Kielland 

132 

18 

9 

104 


deliveiy after the fir.st instrument had accomplished its ])urpose of rotation, 
but in about a third the second instrument was used aft.ei- admitted failure of 
the finst. 

Classical forceps were first applied in 211 cases and were used to complete 
delivery in 183 of those. The 29 eases remaining were handled in 24 instances 
b.v the Barton, in four by the Kielland, and in one by version and extraction. 
These cases represent, in almost all instances, failures with the classical forceps. 

The Barton forceps were the fir.st in.strument applied in 334 cases. In 21 
cases, after successful rotation on the pelvic floor, the Barton foi-ceps were re- 
placed and delivery completed by a classical forcejis as a method of choice. 
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4. Size of Bahy. — Large babies were distributed about equally tlirougiiout 
the different groups. The Kielland forceps proved more unsuitable, the 
babies over 8 pounds in weight being .slightly more common in the group in 
which it was used (Table V). 

Table VI. Mateuxal Besults With Various Type-s of Forceps 



total 
cases 1 

.MATEKXAL , 

nEATllS 

FERGEXTAGE 

OP 

morbidity 

PERCEXTAGE 
OF CASES 
WITH BLOOD 
LOSS OVER 
500 C.C. 

IXJURIES TO THE BIRTH 
CAXAL, ACTUAL XUJIBER 
OF CASES 



i 



w 

, 

O i 

0 ^ 

> S 

Ci 0 
w < 

SULCUS TEAR.S 

OP VAGINA 

VESICOVAGINAL 

FISTULAS 

0 

0 - 
w ^ T' 

K 

g “ ^ 
— 5 5 

K B 

; E- ft ft 

Classical forceps 

196 

o 

.34.1 

13.2 

7 

12 

0 

1 

Barton forceps 

.371 

2 

42 

13.2 • 

38 

47 

3 

2 

Kielland forceps 

134 

0 

49.9 

1S.6 

10 

20 

0 

0 

Total 

701 

4 

41.3 

14.2 

00 

79 

3 

3 


Table VII. Fetal Eesolt.s With Various Types op Forceps 



fetal and NEONATAL 
TOTAL 

i 

DEATHS 

PETAL AND NEONATAL 
DEATHS 

INTRACRANIAL INJURY 

1 TOTAL 

( XU.MBER j 

1 PER CENT 

I XU.MBER 

( PER CENT 

Classical 



8.6 

7 

3.5 

Barton 



7.5 

14 

3.7 

Kielland - 



15.6 

16 

11.9 

Total 


66 

9.4 

37 

5.2 


Results With Different Types of Forceps 

The results of the use of these forceps may be considered under the head- 
ings of maternal mortality and morbidity, injuries to the birth canal, hemor- 
rhage, and fetal mortality (Tables VI and YII). 

1. Maternal Mortality. — Thei'e were four matez-nal deaths (0.56) in the 
series of 701 patients, two of these having been delivered by classical forceps 
and two by the Barton. One of these deaths, following delivery by the classi- 
cal forceps, occurred in a patient receiving an intravenous infusion of toxic 
gimr acacia that was responsible for other deaths in the hospital at about the 
same time. The remaining’ three patients died of puerperal sepsis and, al- 
though there was no gross injury, these deaths must be ascribed to the type of 
delivery. The corrected maternal mortality rate for midforeeps deliveries was 
therefore only 0.4 per cent. 

2. Maternal Morbidity.— On the basis of the standard of morbidity fol- 
lowed by the Bellevue Obstetrical Service, namely, a rise to 100.4“ F. on at 
least one occasion on two seiJarate day.*? jjost partum, 41.3 per cent of the 

series of forceps eases were iuoi*bid (lable A I). The cases demei'ea 
by classical forceps had a somewhat bettez* i*ecord than tliose in the Bai'toii 

and Kielland groups. . . • 

6. Injuries to Birth Canal.— On the basis of the statistics of Table VI, it is 
difficult, to find points for drawing comparison between the three types of for- 
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30 infant deaths among 222 deliveries by hysterotomy, or 13.5 per cent. Anal- 
ysis of these deaths showed, hoAvever, that 12 were from abdominal delivei’ies 
carried out for the termination of pregnancy before the period of viability, that 
10 Avere in cases of premature separation, two in rupture of the uterus, and one 
in placenta previa, and that one folloAA'-ed a postmortem section, and one AA^as 
in a baby AActh congenital anomalies incompatible Avith life. There Avere only 
three deaths possibly attributable to the method of delivery, one being the baby 
of a tuberculous mother, and tAvo being born after over fifteen hours of labor. 
There Avere no deaths of term babies in uncomplicated pregnancies delivered 
by eleetwe section. 

The complicated character of the problem of dystocia leading to midpelvic 
arrest is manifest in the Amriety of plans adopted by different obstetiuc services 
in attempting to solve it. The most important variables that are being tested 
in this AAUiy are (1) the frequency of cesarean section; (2) the conduct of the 
second stage, in particular Avith re.speet to its length; and .(3) the technique of 
forceps application. Difference in attitude tOAA’ard the first tAA’O of these AA'ill 
greatly affect forceps incidence and forceps difficulty and make it almost im- 
possible to compare the relative A'alne of different types of instruments and 
techniques of application on any statistical basis. 

1. The Gesarca-n Section Rate. — A high incidence of cesarean section Avill 
be accompanied by a decreased frequency of forceps deliA'ery and improved 
figures for that procedure, since it AA’ill in general be the difficult cases of bor- 
derline pelvis, large babies, malposition and “cervical dystocia” that are trans- 
ferred to the cesarean section column. A Ioav incidence of cesarean section 
might be expected to increase the burden placed on the forceps and AA’ould 
probably raise both the total and the percentage of bad results from this in- 
strument. 

2. Attitude Toward Proper Length of Second Stage. — If onlj’' a short sec- 
ond stage is permitted before operative deliveiy is resorted to, fox’ceps AA’ill fre- 
quently be applied, but the percentage of bad results .sliould be Ioav, since 
many relatively easy cases Avill fall in the forceps column. On the other hand, 
if the policy is folloAved of supporting a patient, a long second stage and of 
giving small doses of pituitrin in .selected eases, the use of forceps in the mid- 
pelvis may be reduced almost to the A’anishing point (Eastman). The fcAV 
forceps deliveries which remain to be done, hoAvever, Avill be only the more 
difficult and the percentage, although not the total, of poor results may be high. 

3. Technique of Forceps Application and Delivery. — The selection of one 
or another of the many typos of instruments, the employment of manual correc- 
tion of position, the level at Avhich rotation is eari-ied out, and a list of other 
technical points may also have some bearing on the results. 

Search of the literature for guidance on these three particular factors 
yields no authoritative information. IMalernal deaths from the forceps opera- 
tion alone are actually so infrefjuent that compari.sons on this basis are not 
very useful. In reports published since 1930, figures shoAA’ing stillbirth and 
neonatal death rates following forceps deliA'cries liaA-e ranged from practically 
nothing to 20 per cent. Infant deaths folloAA-ing midforeeps, based on all 
operation and not sele(-ted gi'oups, IniA’e been reported AA'ith the folloAving fre- 
quency: 2.3 per cent. Kane and Parker’”; ii.O ])(*r cent. Potter and Adair-’; 5,4 
per cent, Aekon’ ; 6.4 per cent. Erbloh'-'; and 6.8 per cent, Hoffslrom.’'’ Series 
of cases in AA’hieh no distinction AA’as made betAA’cen applications at different 
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but not of iiecessitj'. In the others Barton forceps Avere admitted failures, de- 
lh’'eiy being accomplished by one of the other instruments. 

The Kielland forceps were used to complete lOf of the delh’’eries in which 
it was the original instrument applied. After successful rotation of the head 
to an anterior or transverse position the Kielland was removed and, in 17 in- 
.stauces, delivei-y was acemuplished by classical, and in eight by the Barton 
forceps. In Iavo instances the Kielland failed not only to effect delivery but 
also failed in rotation. 

The Present Bellevue Technique 

The present ])lan of handling nnd])elvic arrest on the Bellevue service, as 
developed from the experience just analyzed, may be outlined as follows: 

With the occiput in an anterior position, the clas.sical forceps, usually of 
the Haig-Fergnson type, are ernplo.ved. If the occiput has suecessfullj" reached 
this position it can usually be assumed that descent in the transver.se is 310 
longer 3ieeessary. 

With the occiput in the transverse, it is felt that this diameter is usually 
the best for further descent, although with a g^mecoid pelvis attempts to rotate 
manually to an oblique nosition may be undertake}!. If rotation is easily 
accomplished inanually, the classical forceps are euiployed; otherwise descent 
is accomplished with the Barton forceps. In eases with an android or flat pelvis, 
on the other hand, and especially udth forward displacement of the sacrum, man- 
ual rotation may be impossible, and continued descwit in the transverse witli the 
aid of the Barton forceps is particularly desirable. If the Barton forceps ai’e 
used, rotation is carried out Avhen crowning flrst occiu’S, and delivery can be 
completed Avith this instrument, if desired. 

In posterior position, I'otation, either manual or with tlie forceps, ma 3 >- be 
attempted in the qnthropoid or transversely coiitracted type of pelvis, but 
sometimes fails. Under these circumstances the Kielland has been the instru- 
ment of choice. Whereas, in tlie earl^^ part of the period reported, upward dis- 
placement of tlie head with its rotation above the pelvic brim was frequentl.v 
resorted to; this technique has recentty been used ivith decreasing frequenci'. 
The present procedure of clioice is an attempt at rotation in the midpehds if 
the type of pelvis is favorable. Otherwise traction is made Avith the occiput 
still posterior, and deliA'^ery cari’ied out with the A’^ertex in that position or 
after rotation on the pehuc floor. 

Discussion of Results 

The imjioi'tauce of the midforceps problem can be best seen from a glance 
at the contribution of this procedure to the maternal and fetal mortality on the 
Bellevue Obstetrical SerA'ice. From June 1, 1934, to May 31, 1941, there were 
40 maternal deaths, a rate of 3.7 per thousand deliveries. The fact that ouJa^ 
four of these occuri>ed in patients delivered bj’- midfoi’ceps indicates that this 
procedure did not add gi-eatly to the total maternal mortality. 

During the .A'ear.s noted, there Avas a total of 227 deaths of term infants or 
stillbirths and neonatal death rate in this group of 2.48 per cent. Among the 
midforceps cases there were 41 deaths, stillborn and neonatal, among the 465 
infants Aveighing OA^'er 5 pounds. This rate of 8.8 per cent indicates that mid- 
forceps delivery does matei’ially iucrea,se the risk I’un bj’' the term infant. 

For contrast, it is interesting to consider the mortality among babies de- 
Ih’-ered b 3 ’' cesarean section. During the period under consideration there were 
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2. In this series the Barton forceps Avas used in 371 instances, the Kielland 
in 134, and some form of classical instrument in 196. The gross infant mor- 
tality for the entire series was 9.4 per cent, the death rate for the Kielland de- 
livered babies being higher than for those handled by the other types. 

3. The results of forceps deliveries cannot be examined as isolated figures, 
but only in relation to the conditions under which they were performed. Re- 
ports published in the literature show an infant mortality from forceps ranging 
from 2.3 to 20.0 per cent, but such reports have usuallj'- failed to state under- 
lying conditions and cannot, therefore, be used to demonstrate the relative 
merits of different techniques. 

4. The problem of handling eases of actual or potential arrest in the mid- 
pelvis is evidently’' to be sohmd as much bj’’ studjdng the effects of varying the 
incidence of cesarean section or the management of the second stage as by im- 
proving the special technique employed in the forceps operation. 
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levels have sonietiiiies shoAvii liigher figures, sucli as 10.0 per cent (Stander"*) ; 
13.6 per cent (Puppel"-) and 20.08 jier cent (Novey^®). Since, liowever, the 
exact conditions imder which these operations were carried out are rarely stated 
by the authors of the reports, it is not possible to tell what special factors 
are placed in contrast by the observed differences in results. 

The basic conditions under which the midforceps operation has been per- 
formed at Bellevue since 1934 are. as follows: (1) The cesarean section rate 


is fairly low, varying from 

1.8 to 4.3 per cent (Table IX). (2) In tiie ahsence 

Table IX. Fhequen'cv or MnwoucErs ix Relation' to Otueb Obstetbic Operations 


1 1934 1 3935 i 

193G 1 3937 j 393S | 

1939 1 

1940 1 1941 1 3942 1 

3943 i 

1944 1 

1945 

Total delivered 








patients 
Percentage’ of 

1091 1710 

1510 14G2 1459 

1535 

1447 149G 3G25 

1411 

1353 

1461 

operative 

deliverie.s 

ll.G 15.3 

19.2 IG.O 34.G 

13.1 

1,3.8 1,3.{> 12.5 

15.7 

1.3.9 

14.1 

Percentage of 








cesarean 

section.s 

2.G 2.5 

2.S 2.8 2.2 

1.8 

1.9 2.2 2.38 

2.7 

2.4 

4.3 

Percentage of 








high forceps 
Percentage of 

0.53 0.37 

O.OG 0.34 0.0 

0.0 

0.0 0.0 0.0 

0.0 

0.0 

0.0 

low forceps 

3.7 5.0 

7.3 5.9 17.0 

(5.9 

7.3 8.0 7.1 

8.3 

G.7 

G.S 

Percentage of 








midforceps 

3.1 5.G 

7.0 5.C 2.9 

2.S 

3.8 2.7 2.2 

3.4 

3.7 

2.1 

Table X, 

, Fetal Deaths in Cases Delivered 

BY Midforckps by 

Years 


i 1934 1 1935 1 193G | 1937 ( 1938 1 1939 1 1940 1 1941 | 1942 | 1943 

1 1944 

: 1 1945 

Classical: 

Total cases 

30 45 4.3 

20 31 11 

IG 

13 11 3 

9 

7 


Deaths 

Barton ; 

5 G 3 

0 0 1 

4 

2 11 

0 

0 


Total case.s 

13 25 39 

50 30 28 

31 

25 33 39 

28 

15 


Deaths 

Kielland: 

2 0 2 

7 2 3 

1 

4 2 3 

3 

1 


Total cases 

9 .32 25 

12 5 3 

G 

3 2 () 

13 

11 


Deaths 

5 G 0 

3 11 

0 

0 0 0 

1 

1 


Total 

All cases 

52 102 117 

72 40 42 

o3 

41 40 48 

50 

34 


Deatlis 

12 12 5 

10 3 5 

5 

(5 3 4 

4 

2 



of progress a second stage of one hour in juultigravida and two hours in primi- 
gravida before intervention is the rule in otlierwise normal cases, but this 
period may be prolonged if mother and infant are in good condition, (3) The 
forceps technique has been based, as outlined, on the selection of one of several 
instruments believed to be especially adapted to the individual pelvis and the 
particular position of the vertex encountered. Under these conditions the mid- 
forceps operation on the Service resulted in a total stillbirth and neonatal death 
rate of 9.4 per cent. The deaths due to intracranial injuiy, that is to say, those 
directly attributa})le to the forceps operation, amounted to 5,2 per cent. 

Summary and Conclusions 

1. Report is made of 701 midforceps deliveries carried out on the basis of 
the general principle that a given type of pelvis and a given position of the 
vertex may indicate the selection of a special tyj^e of instrument. 
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Table 1. B Vitamixs 


SUB- 

JECT 



TOTAL THIAMINE 

FREE THIAMINE 

TOTAL RIBOFLAVIN 

FREE RIB 

WEIG 

FRESH 

G>t. 

HT 

DRY 

GM. 

TOTAL 

mg. 

PER 100 
GRAMS 
FRESH 
WEIGHT 
mg. 

PER 

GRAM 

DRY 

WEIGHT 

mg. 

TOTAL 

mg. 

PER 100 
GRAMS 
FRESH 
WEIGHT 
mg. 

PER 

GRAM 

DRY 

WEIGHT 

mg. 

total 

mg. 

PER 100 
GRAMS 
FRESH 
WEIGHT 
mg. 

PER 

GRAM 

DRY 

WEIGHT 

mg. 

TOTAL 

mg. 

PER 100 
GRAMS 
FRESH 

weight 

mg. 

L. F. 

661 

96 

381 

58 

4.0 

131 

20 

1.4 

1,480 

224 

15.4 

311 

47 

V. G. 

453 

70 

187 

41 

2.7 

72 

16 

1.0 

792 

175 

11.4 

212 

47 

V. K. 

327 

4o 

193 

50 

4.3 

44 

13 

1.0 

583 

178 

12.9 

168 

51 

V. L. 

414 

.58 

222 

54 

3.8 

64 

15 

1.1 

697 

168 

12.0 

265 

64 

J. M. 

.592 

90 

382 

64 

4.2 

105 

18 

1.2 

958 

162 

10.6 

261 

44 

D. M. 

998 

64 

. 252 

25 

3.9 

104 

10 

1.6 

613 

61 

9.5 

303 

30 

C. 0. 

713 

58 

197 

28 

3.4 

47 

6 

0.8 

626 

88 

10.7 

211 

30 

V. s. 

444 

68 

264 

59 

3.9 

80 

18 

1.2 

759 

171 

11.1 

371 

84 

A. S. 

642 

96 

231 

36 

2.4 

112 

17 

1.2 

869 

135 

9.0 

566 

88 

Average 

583 

72 

256 

47 

3.6 

84 

15 

1.2 

820 

151 

11.4 

296 

54 


The average value for free thiamine in the placenta was 15 jig. per 100 
Gm. of wet tissue, varying from 6 to 20 /ig. (Table I). The bound thiamine 
varied from 15 to 46 fig. averaging 32 jug. iier 100 Gm., or 68 per cent of 
the total. The ratio of free to bound thiamine was 1 to 2.1. 

After determining the free and bound thiamine in retroplaeental blood 
Neuweiler® obtained a ratio of 1 to 3.5. He also found that free thiamine in 
the mother’s blood decreased from 5.1 at the beginning of labor to 3.2 jug. 
per 100 Gm. at delivery, but found no change in bound thiamine, which aver- 
aged 11.3 and 11.6 jug. per 100 Gm. at the beginning and end of labor, re- 
spectively. The retroplaeental lilood contained approximately the amounts of 
thiamine in the mother’s blood after the birth of the child, 3.4 jug. of free 
and 11.8 jug. ol; bound thiamine per 100 Gm. He ascrilies this decrease in the 
mother’s blood thiamine and the low value for the retroplaeental blood to 
several reasons : first, and chiefly, to the increased synthesis of acetyl choline, 
with -sybieh the placenta is richly supplied and which is one of the factors 
initiating muscular contractions in the birth pi’ocess; second, to the changes 
in'the energy system ; and finally, to an increased transmission of free thiamine 
through the placenta during the process of birth, for as a result of the muscu- 
lar contractions the amount of blood collecting in the uterus is very large and 
the fetus is better supplied with oxygen. It is logical that other .substances, 
such as thiamine, pass the placental barrier in increased amounts. Since, ac- 
cording to Neuweiler, only free thiamine is transmitted to the fetus and the 
bound is not, it is understandable that only free thiamine decreases in the 
mother’s blood and the level of the bound fraction remains unchanged. The 
lower concentration in the retroplaeental blood is in striking contrast to the 
higher concentration of ascorbic acid found by Neuweiler. He states that this 
difference between thiamine and ascorbic acid reflects the fact that the pla- 
centa stores ascoi’bic acid, but under normal conditions does not store thiamine 
to the same extent. The Jiiglier aseoi'bic acid concentration in the retropla- 
cental blood depends, therefore, in his belief, on the output of ascorbic acid 


stored in the placenta. 

In his earlier article Neuweiler’ noted that the venous cord blood had a 
higher content of thiamine than the arterial blood, which he concluded was 
the result of absorption from the placenta. Also, after injecting thiamine into 
the mother before the child’s birth, he noted an increase of thiamine in tlie 
placenta From these results he thought that the placenta might possess .some 
ability to store thiamine, to guarantee the fetus a supply independent of fluc- 
tuations in the maternal diet, and affording protection from an excess ot thia- 
mine which might exert an unfavorable influence on sugar metabohsni. In hi.s 
Inter work® he states that the placenta evidently does not store thiamine as 

















COMPOSITION OF THE HUMAN PLACENTA 


III. Vitamin Content 


J. P. Pratt, M.D., Charlotte Roderuck, M.S., Margaret Coryell, Ph.D., 
AND IciE G. ]\Iacy, Ph.D., Detroit, Mich. 

(From the FcscarcJi iMhoratory, GhUHreiFs Fund of Michigan and the Department of 

Ohst dries, Henry Ford Uospital) 

TN THE last decade iniicli information lias been published concerning the 
1 Yitamin content of the human placenta, with special emphasis on the ability 
of the organ to store nutriments and to bar their passage to tlie fetus. Prom 
these reports it seems that the placenta stores ascorbic acid quite readily, likewise 
vitamin D, while tliiamiue is absoibed to a lesser extent, and vitamin A and 
carotene only in very small quantities. The placenta seems to serve as a regula- 
tory device for some of the vitamins, letting only requii'ed amounts pass to the 
fetus. Data on the niacin, pantothenic acid, and biotin contents of human pla- 
centa have not been publislied in the available literature. In the present study 
thiamine, riboflavin, pantothenic acid, niacin, and biotin have been determined 
in nine human placentas.*’ The collection and preparation of tlie material have 
been described in a preceding paper.^ 

Although tlie general microbiological procedures used in the analj'sis of 
human milk have been described, tlie dried placenta required somewhat dif- 
ferent preparation for pantothenic acid and biotin assays. (For niacin, the 
placenta samples were autoclaved with 0.1 N HCl as were the milk samples, since 
alkali or stronger acids did not increase the values obtained. There is, there- 
fore, no “precursor” of niacin in placental tissue.) In determining pantothenic 
acid, the placentas were incubated with mylase P at pH 4.6 for forty hours at 
37° C, With water extraction alone the values were 15 to 30 per cent lower. 
The “loosely bound” and the “firmly bound” biotin values were obtained after 
autoclaving with 0.1 N HCl for one-half liour, and 2 N HCl for three hours, re- 
spectively, Stronger acids or longer periods of autoclaving did not increase the 
biotin values. 

Thiamine 


The total amount of thiamine per placenta averaged 256 micrograms, of 
which 84 /xg. was free thiamine and 172 pg. was bound thiamine (Table I). 

The average amount of total thiamine per 100 Gm. of placental tissue was 
47 /xg. within’ a range of 25 to 64 pg. per 100 Gm. Neuweiler,'' using Ritsert’s 
thioehrome method, found lower values than this, his avei-age for 14 mature 
placentas being 5.9 pg. per 100 Gm., with a range of 2.7 to 10 pg. Gaehtgen’.s® 
values for placental thiamine are similar to those of Neuweiler, but Dubrauszky 
and Lajos,^ using Willstadt’s colorimetric method, reported values ranging from 
108 to 980 pg. per 100 Gm. for 25 mature placentas averaging 370 pg. 
These high values approacli those obtained by Neuweiler after injecting the 
mother with thiamine, and he ascribed the high results of Dubrauszky and 
Lajos to either a better nutritional state of their subjects or to the use of a 
different method of analysis, or possibly to a combination of both. 


♦The investigation of the composition of the placenta was a part of studies of mothers 
during pregnancy and lactation.- the composition of 

Partial support for the investigation was given by the Nutrition Foundation, Inc. 


7S3 



786 


AMERICAN journal OP OBSTETRICS AND GYNECOLOGY 


lung, muscle, skin, mammary gland, and seminal ducts, but are lower than 
their values for heart, liver, kidney, spleen, adrenals, stomach, ileum, and ovary. 
On a dry weight basis, the placenta values exceed the amounts reported^® for 
skin, mammary gland, and seminal ducts, but compare well with the values 
for colon, testes, brain, lung, and muscle. 

Niacin 

In the nine placentas the amounts of niacin ranged from 7.64 to 17.43 mg., 
averaging 10.79 mg. per placenta (Table I). The placenta tissue averaged 
151 /Ag. per 6m. of dry material, a value almost as high as those published 
for liver and kidney,^® 202 and 196 /tg. per Gm. dry weight, respectively, and 
similar to those for muscle and heart tissues. 

The placenta contained 1.99 mg. of niacin per 100 Gm. of fresh tissue, an 
amount equal to or greater than the amounts found in other tissues by Taylor, 
Pollack, and 'Williams,^® with the exception of lieart, liver, kidney, and muscle. 

Pantothenic .A.cid 

The average amount of pantothenic acid per placenta was 1,535 /jg., 
within a range of 854 to 3,043 //g. (Table I). Per gram of dry material the 
average, 20.8 /xg., is higher than values which have been found^® for skin, 
muscle, mammary gland, and seminal ducts, and approximates the amounts 
found in spleen, adrenal glands, ovary, stomach, ileum, and lung. The contents 
reported for heart, liver, kidney, brain, colon, and testes far exceed the amount 
in placenta tissue. 

On a wet weight basis the pantothenic acid content of placenta, 279 /xg. 
per 100 Gm., is lower than the amounts in all the tissues analyzed by Taylor, 
Pollack, and "Williams,^® except .skin, .seminal ducts, ovary, and mammary gland. 

Biotin 

The total amount of firmly bound biotin per placenta averaged 8.9 yxg., 
ranging from 5.4 to 16.5 (Table I). The loosely bound^" fraction was about 
one-fourth of the total biotin. The dry placenta tissue contained 0.12 /xg. of 
firmly bound biotin per gram, an amount higher than that reported by Taylor, 
Pollack, and Williams’® for sldn and appi’oximating their values for lung, 
muscle, ovary, and seminal ducts. It is much lower than their values for tissues 
such as liver or kidney, which averaged 2.4 and 3.5 mmg. per Gm., respectively. 


Table II. Relatioxsiiips Between* Vitajiin* Coxten*t.s akv Heat of Co.^rB^.STro^' of IIuJtAX 

PlACEXTA 



thiamine 

RIBOFLAVIN 

NIACIN 

RATIO 


PER 1000 

PER 1000 

PER 1000 

PER 1000 




CALORIES 

CALORIES NOT 

CALORIES 

CALORIES 

THIAMINE TO 

THIAMINE TO 

SUBJECT 

JIG. 

FAT MG. 

MG. 

MG. 

RIBOFLAWN 

NIACIN 

L.F. 

0.75 

0.81 

2.90 

34.2 

0.26 

0.022 

V.G. 

0.54 

0.58 

2.30 

28.7 

0.24 

0.019 

v.e:. 

0.81 

0.88 

2.46 

32.2 

0.33 

0.025 

V.L. 

0.72 

0.78 

2.28 

30.2 

0.32 

0.024 

J.M. 

0.8G 

0.94 

2.16 

29.4 

0.40 

0.029 

D.M. 

0.74 

0.79 

1.79 

26.3 

0.41 

0.028 

C.O. 

0.64 

0.68 

2.02 

25.0 

0,32 

0.025 

v.s. 

0.73 

0.79 

2.10 

30.5 

0.35 

0.024 

A.S. 

0.51 

0.54 

1,93 

26.4 

0.27 

0.019 

Average 

0.70 

0.75 

2.23 

29.3 

0.31 

0.024 



•The looselv hound was determined hy autoclaving .10 minutes with 0.1 normai hydro- 
chloric acid, while the firmly bound was released fay autcclaving 3 hour.? with 2 normal hydro- 
chioric acid. 
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iTiulily ns if <loos nsoorlnc npid. l>uf rnlluM- ttcfs ns nii active btirrier rejrulntitijx 
llio amomifs of tluamittc that jniss Ihroiitrh to Hie fetus. 

The .studies of Neinveiler” (>n (he e.veivlion of Ihintuinc iu (he urine of 
newhom infants itulieatcd that, only siuall ninoiuits arc einitted in the finst few 
day.s of life.® Oral administration of thiamine by Neuweilci' produced iintue- 
diatc e.xerelion frotu the kidney.s. indicative of irood :ihsovpimn, Init pivinti the 
mother Inrf'o doses of thiamine before delivery did not appretiitibly ineroa.so 
urinary excretion of tliis vitiimin by the newborn, (lie jilaeenta evidently havinjr 
served as a barrier, 

Tlic total thiamine in iilacenta averaged 47 /tg. per 100 (Jm. of fre.sh 
tissue, an amount simitar to those found by Taylor, Ibillack, and Willinm.s’° in 
the stomach, tcsto.s, .skin, ileum, mamimiry glands, ovary, and seminal duet.s. 
init lower thjui wore found in the heart, liver, kidney, brain, lung, spleen, and 
muscle. The value of .‘1,G pg. ])cr (5m. of dried material (Table 1) re.semblo.s 
the amounts in the same tissues and also those in the adrenals and colon. 
Placenta contains only one-fourth to one-fifth of (he amounts of thiamine in 
the heart and kidney, which aveiage IS and 14 /gr. iiei’ (5m. of total .solids, 
resjiGctivcly.’*’ 

Riboflavin 

Total riboflavin jicr jilaccnta averaged S2() /tg. raiiging from 583 to 
1,480 /Ag. The free fraction of riboflavin averaged 296 /gr. per placenta. 
Per 3.00 dm. of fre.sh (issue, the averages were Ifil /ig. of total riboflavin 
and ~A jsjg. of free ribotlavin (Table 3), 

Neuweilcr’s” total riboflavin values for seven mature jibiceutas averaged 
316 /Ag. ])er 100 G'm,, within a range of 150 to 540 /tg-., and from the wide 
variations found in placentas examined at difl’erent .stages of development he 
concliTded that, the riboflavin .suiiply of the fetus is decidedly variable. ITc 
believed that since the pa.ssage of riboflavin to the fetal organism through the 
placenta is assumed to be dejiendent upon tlie endocrine glands, which develop 
mai-kcdly during pregnancy, the variation in the .su])ply of riboflavin to the 
fetus might explain the avitaminotic condition observed in newborn infants^. 
Neuweiler found the larger pai’t of the riboflavin to be in the botnid form (35 
to 54 per cent) and he questioned whether the large amount of the bound frac- 
tion indicates a storage capacity of the placenta for riboflavin. 

In this study, bound riboflavin averaged 04 per cent of the total ribo- 
flavin. The values per 100 Gm. of fresh placental tissue (Table I) approxi- 
mate those obtained by Taylor, Pollack and AVilliam.s'*'’ for colon, testes, brain, 

•The excretion of vitamins .and minerals Jn tlie urine of the infants and the mineral 
compo.sition of the placonta.s will he reported in sub.scquont publications. 


PRESENT STATUS OP TRANSFUSION OF WHOLE BLOOD AND ITS 
DERIVATIVES IN OBSTETRICS AND GYNECOLOGY- 

Leslie Hughes Tisd.\jx, M.D., Brooklyn, N. Y. 

(From the Department of Obstetrics aiul Gynecology, St. Catherine’s Hospital) 

T he therapeutic value of blood transfusions is well recognized by ob- 
stetricians and gynecologists. Sudden and alarming hemorrhage is fre- 
quentlj^ encountered by them. In his analyses of maternal deaths in Brooklyn, 
Gordon’^ found that hemorrhage has been the most frequent, and .so the most im- 
portant cause of maternal deaths for the past ten years. In view of these facts 
and of recent tecluiieal advances in the field of blood therapy, and because of 
certain safeguards that arc peculiarly essential for transfusing women poten- 
tially capable of pregnancy, a review of the status of blood transfusion as it 
concerns obstetrics and gynecology seems impoi’tant at this time. 

A decade ago blood transfusion was considered a major surgical procedure. 
Today, transfusions are routinely given by the house staff. It is conceded that 
with modern methods the actual transfusion of blood requires little training, 
particularly since indirect transfusions are the procedure of choice. Neverthe- 
less, the selection of the proper blood to be administered to a particular patient 
requires considerable knowledge. Such responsibility cannot be delegated en- 
tirelj’’ to the laboratory, but must be borne by the attending physician also. 
This entails knowledge of the proper method for the collection, preservation, and 
administration of blood, as well as various tests for blood groupings, Rh factor, 
and crossmatching, and the awareness that the transfusion of some blood or 
plasma may result in antibody formation causing .subsequent difficulties. 

As a result of the tremendous experience gained during the recent Avar, 
the closed system vacuum technique for the collection, storage, and administra- 
tion of Avhole blood is recognized as the ideal and safest method for transfusions.- 
Blood is draAvn, stored, and dispensed in A'acuum bottles. The technique is as 
simple and foolproof as present-day knoAvIedgc can insure. The A^acuum tech- 
nique practically assures absence of bacterial contamination and, if the tubing 
and needles used are properly cleaned, the occurrence of pyrogenic reactions 
can be reduced to a minimum. Until recently, 4 per cent sodium citrate solu- 
tion has been used as the anticoagulant and preseiwatiA’e for the usual indirect 
transfusion. Blood stored in this medium is satisfactory for use for about five 
to .seven days. Since in the future "bank” blood aaoII largely be used, a pre- 
serving solution of longer effectiA-enoss is retjuired. Of the various solutions 
aA'ailablc at present, ACD solution, Avhich is a mixture of citric acid, sodium 
citrate, and dextrose, is the most satisfactory. This solution Avill adequately 
preseiwe Avholc blood, AA'hen stored at 4° C., for tAventy-one days after collection. 

The recognition that i)ro])er replacement of blood loss by Avliole blood is 
essential in the therapy of hemoi-rhage renders inadequate most of the presenl- 
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Discussion 

Tn vojnp.-irison with v.-iluos rcpoiiwl by Taylor, Pollack, and Williams for 
other tissues, niacin is the only one of the B A’itamins considered here which is 
l)re.sent in relatively lar'ie amounts. 

Some relationships of the B vitamins in the jdacenta to each other and to 
the enerjiy vabie are .shown in Table II, Thiamine ])or 3,000 cnlorie.s averaged 
0.7 mg., which is more than was found in diets .shown to he adequate for lac- 
tating women.’* However, on the basis of calories not fat thc.v are quite similar, 
that of ]>laccnta being 0.7:7 mg., while the diet contained O.S mg. i)cr 1,000 
calories.’'’' The r.-itio tif thiamine to riboflavin in ])1acenta was 0.33; that of the 
diets of lactaiing women. 0,3n. In .studies’- on human milk the thiamine to 
riboflavin ratio Avas found to be 0.3(*.‘'' ^ Tn <‘omparing the ratio in ])lacenta 
Avith nitios calculated from values in the literature’'’ for human li.ssucs. similar- 
ity Avas found to those for heart, teste.s. and .skin. In ])la<'enfa, riboflavin aver- 
aged 2.2 mr-’.g. jjcr 1,000 calorics. Avhieh is greater than the amount found in 
the diets of hiclating Avomcn, 3.07 mmg.’* 

The r;itio (O' thiamine to niacin in jdiicenta Avas 0,02 Ica 1, AA’hich is much 
loAV('r than 1h:\l foi* the diet of hietating Avomen. 0.07 to 3.’- or that of human 
milk. 0.08 tn 1."‘ The r.atio in ])laef'nfa is loAver than that in an.A- of the 1is.sue.s 
reported. but apjAi-oaches those for muscle, stomach, and ovary. In the ratios 
for thiamine to riimflavin and for thiamine to niacin, the placenta does not 
resemble closely :iny othei- human tissue for Avhich vahies have heen reported. 


Summary 

3^'or nine human i)la(!enlas I lie average fresh Avoight. Avas :783 ( Jm.. the dr.v 
Aveighi Avas 72 Hm. The avei'agc content of total thiamine Avas 25(5 migrograms: 
of free thiamine, 84 uimg.; 1ot:d riboflaA-in, 820 mmg.; free riboflavin, 296 mmg.; 
niacin, 3.99 mg.; ])an(o(heni<- acid. 1.535 mmg.; firmly hound biotin. 8.9 mmg.; 
and of loo.soly bound biotin, 2.0 mmg. Per 100 (tm. of fre.sli Aveighl the aAmrage 
content. Avas; total thiamine, 47 mmg.: free, thiamine 15 mmg.; total riboflavin, 
153 mg.; free riboflavin, 54 mmg.; niacin, 3.99 mg.; )iantothcnie acid. 279 mmg.; 
firmly bound biotin, 1.6 mmg. ; and loosely bound biotin, 0.4 mmg. 
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The obstetrician’s responsibility does not end with mere determination ot 
the patient’s Rh type. If a pregnant woman is Rh negative, the blood of her 
linsband and children, if any, should be tested also, and a careful history taken 
of any previous pregnancies and transfusions. When the husband is Rh posi- 
tive, and there is a histor}’- of stillbirths or children with congenital hemolytic 
anemia, or of previous blood having been administered, either intravenously or 
intramuscularly, careful tests should be made for the presence of Rh antibodies. 
These should include the conglutination method of Wiener"; since the usual 
technique will not detect blocking antibodies. The tests are delicate but ac- 
curate, and should be repeated periodically during the pregnancy, especially 
after the seventh month. When these antibodies have been found, it is the 
obstetrician’s duty to notify the pediatrician and to have Rh-negative blood 
available for both mother and child. Cases of congenital hemolytic disease 
should be transfused with Rh-negative blood as soon as anemia develops. If 
other Rh-negative blood is not available, a saline suspension of the maternal 
red cells which have been washed to remove the Rh antibodies may be used 
satisfactorily. 

Recently, Polayes® and others®* have found that ineompatibilitj’’ between 
the A and B blood factors may also be the cause of congenital hemolytic anemia. 
A high titer of anti A or anti B agglutinins in a mother with a group A, B, 
or AB fetus may cause this condition. It follows, therefore, that stimulation 
of antibodies causing an increase in the titer of anti A or anti B agglutinins is 
to be avoided in females capable of childbearing, as a subsequent pregnancy may 
result in an infant with congenital hemolytic anemia. Sueh stimulation may be 
brought about bj'’ the administration of pooled plasma, the injection of incom- 
patible whole blood, a practice once commonly employed in infants, and by the 
parenteral use of any solution containing group specific substances A and B.” 

It is not sufficient that adequate supplies of whole blood of the various 
groups are on hand. Provision must be made for emergency transfusions.- The 
admission to obstetric and gjmecologic Avards of women suffering from hemor- 
rhage and shock due to placenta previa, abruptio placenta, ruptured ectopic 
pregnancy, and incomplete abortion, to mention a few, is a daily occurrence. 
Unexpected and alarming hemorrhage in the delivery room and on the wards 
is not uncommon. Proper treatment demands immediate replacement of blood. 
Even Avhen the patient’s blood group and Rh status is loiown, accurate cross- 
matching tests require time, and the resulting delaj*^ may be detrimental to the 
patient. While such tests are being made, “universal donor’’ Rh negative grouj) 
0 blood, with a low titer of iso-agglutinins, should be given at once and con- 
tinued until properly matched blood is available.’^ The indiscriminate use of 
random group 0 blood as universal donor blood is condemned, as such blood may 
contain a high titer of iso-agglutinins and cause a severe hemolytic reaction. 
Group 0 blood in AA'hich the agglutinin titer has been reduced by the addition of 
o-roup specific substances A and B is not recommended for use in women po- 
rentially capable of pregnancy, becaii.se these sub.stanees may cause increased 
iso-antibody formation as previomsly noted.” 

During the emergency treatment of .shock and hemorrhage, it is often im- 
po.ssible to°insert a needle into the patient’s collapsed veins. In such instances 



TIS-I».VM,; 


'J'K’ANSITSION’ OI‘ WMOl.K JII.OOD IN OIlSTKTlfU'.S 


day iiK'fhods of proeurinir Idood donations. It is ostiinatod con.serva lively that 
four pint.s of blood ])er bed ]>er year are mpiired to meet niiniimnn Iransfu.sioii 
doinands."" Unofiioial surveys indieato Hint fe.w, if any, of the. iiospitals in the 
Tnited Stales enn eonslanlly maintain an adequate .supjdy. ITos]>ilal blood 
banks, 'vvbieh usually exist thniuirh the solicitation of donoi-s by the patient 
and the jihysieian. are tlndiu'r it diflieult. if not imjmssiblc, to meet their needs. 
Keeently, the American Ked Cross, as a result of cxjierionct^ witli it.s pla.sma 
and whole blood jirofiram, has announced its willincne.ss to ])artieipate with 
the medical jirofession in a cominuniiy jirojeel for the pmcuremenl. of blood. 
This comprehensive plan calls for a connnnnlly blood bank in the cities and 
laryer towns t«) supply all hospitals in the vicinity with blood at no cost to the 
hosjiital or patient. In smaller communities with one or two hospitaks. the 
Ked Ooss will act. as a ]>roeurement agency for the hospital blood bank under 
the .same lu* cost policy. These plans an* actually in operation in a few lo- 
calities, and need only the rcfpiest ami support of the medical jirofe.ssion for their 
e.stablishmcnt elsewheie. Thus, all blood procurement problems .sliould be .solved 
completely and satisfactorily. 

Indications for the transfusion of blood are well aceciited. Briefly, it may 
be staled that eases of liemorrhape and .shock a.ssoidatcd with hemorrhage .should 
he treated with wliole blood. Shock not aceomjianied by blood los.s .should have 
Iila.sma infusion. Patients willi anemia may be treated with wliolc lilood or witli 
red cell susjiensions. 

Tile i)roi>er transfusion of whoh; blood rerpiircs the administration of not 
only group compatible, hut al.so J\’h comjiatihlc Mood. Of jiarnmount impor- 
tance to the olisictrician and gynecologist is the fact that whenever a transfusion 
is given to a woman ])o1cntially capable of childbearing, a double re.sponsibility 
re.sls on the iihyslcian. lie must he certain to give blood that will cause no im- 
mediate reaction. He must al.so take e.-irc not to slimnlate isoantibody formation 
wliicli may re.sult in future difficulties for the jiregnant woman and her fetus. 

The I'ole. ])laycd by the Bh factor in the etiology of congenital hemolytic 
anemia and of transfusion reactions i.s well known.'*' '' Bh-negalive women may 
become .sensili/.ed to the Bh factor and develop Bh antibodies in two waj's. They 
may develoji these antibodies as tlie result of carrying an Bli-positive child, or 
they may have been transfii.sed with Bh-posilive blood, causing the subsequent 
[ormntiou of Bh nniihodics. JJonce, determination of tlie BJi status in all ob- 
stetric ])at,ienls and in all iiatients undergoing surgery or likely to be transfused 
is important. A complete ])remarital, prenatal, and jiretransfnsion examination 
should include this procedure. Potent human anti-Bli .serum is to be used for 
such determinations as tlie various animal .serums have not been entirely satis- 
factory.'’ It is of vital imjiortance that every Bh-negalive Avoman receive Bh 
compatible blood. Tliis is essential not only to ]U'otccl. her from a transfusion 
reaction, but also to avoid stimulation of Bh antibodies Avhich maj’- cause, in 
the future, congenital liemolA-tic anemia and sulisequent Iran.sfusion reactions. 
TJiere.is, as a rule, no liarm in administering Bh-negative blood to an Bh- 
positive Avoman. Tlierefore, if the B-h .status of a jialient. to be transfused is 
unknoAvn, Bh-negative blood should bo administei’ed. 
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apparatus. The remaining portion of tlie blood causing the reaction should 
be sent to the laboratoiy together with 10 e.c. of the patient’s freshly draw 
blood and the first specimen of urine voided. . Careful grouping and cross- 
matching teste should be performed again. The patient’s blood is examined for 
increased bilirubin content, and the urine for hemoglobin and increased uro- 
bilinogen. The presence of hemoglobinuria or an increased liilirubinemia is 
' definite evidence of a hemolytic reaction. 

Pyrogenic reactions require no therapy other than symptomatic. Allergic 
reactions respond well to small doses of epinephiine. The treatment of hemo- 
lytic reactions consists in the transfusion of compatible blood and glucose and 
saline infusions. There is no evidence to support tlie theory that alkaliniza- 
tion of patients prior to transfusion uill prevent the occurrence of reactions 
or lessen their severity. 

When whole blood is available, the use of blood plasma in obstetrics and 
gynecology should be restricted to the treatment of .shock without hemorrhage. 
Lacking whole blood, blood plasma is invaluable for tlie emergency treatment 
of hemorrhage and should be transfused until whole blood can be given. As 
previously mentioned, recent investigations have presented evidence that the 
administration of pooled plasma to females potentially capable of childbearing 
may cause congenital hemoljdic anemia in subsequent pregnancies. This is pred- 
icated on the follovdng facts. Pooled plasma is usually obtained from the bloods 
of all four blood groups, and hence will contain both A and B factors. These 
A and B factors are capable of stimulating the increased formation of iso- 
agglutinins, if administered to persons of blood group A, B, or 0. A high titer 
of maternal iso-agglutinins can cause congenital hemolytic anemia in a fetus 
of a different blood group. For example, a group A fetus may have congenital 
hemolytic anemia caused by a high titer of anti A iso-agglutinins in its group 0 
mother. Hence, the use of any substance which can increase the iso-agglutinin 
tiler of women potentially capable of pregnancy is to be avoided. Therefore, 
the use of blood plasma in such women .should be restricted to group compatible 
plasma. Group 0 pla.sma uhth a low titer of iso-agglutinins is also acceptable, 
since it does not contain the A or B factors. 

It is granted that there is only a small possibility of such complications 
occurring following the use of pooled plasma. Certainly until more ample sup- 
l)lies of whole blood and pla.sma are available to permit the use of compatible 
jdasma, no one should hesitate to administer pooled plasma when indicated. 

Keactions following plasma ti-ansfusions are similar to those occurring 
after the administration of whole blood, alt hough there is only a .slight possibility 
of hemolvtic reactions due to plasma. Plasma does not contain red cells, at 
least in significant quantities. Hence, there is no danger of a reaction caused 
by hemolysis of donor cells by recipient’s .serum. This is the major cause of 
hemolytic reactions. However, a plasma with a high titer of anti A or anti B 
iso-agglutinins can cause very serious hemolytic reactions, if given to an in- 
compatible recipient.^- This is the rea.son why plasma is pooled from all the 
blood groups. Properly pooled plasma, beeau.se of its low iso-agglutinin titer, 
will not cause a hemolytic reaction. 
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tr.'insftislon hr (lie in{r;is((!rnnl <»r rm (lie ri?mornI vein is as feasible and 

ollieneirnis as (ho usual loeliniquo. Roth of these inethfuls have been found to be 
satisfactory in the tivatinenl of sevt>re battlefield easualties. Another ])oint, to 
be remembered Is that, the proper manaireinenf nf hemorrhaire requires adequate 
replacement of (he blood lost. A jiint of blood friven to a woman who has lost. 
l.oOO e.e. may have little effect beyond a false sen.se of security to the atlcndinp: 
j)hysieian. Tiic amount of blood transfused should at least eipial the amount 
lost. The sj)ced of transfusion may also be quite important in emergency ca.ses. 
There is no reason in such instances why blood may not be given by several routes 
at the same tinn*, Tlie raft* of the usual transfusion should be iietween fifty 
and sixty drops a minute, but for severe liemorrhage and shock, blood should 
be tiiinsfused as quickly as possible ami umler pressure if necessary. 

Blood transfusions are not without ilanger. .Severe and fatal reactions may 
ueeur following their use. However, serious eomjilieations are invariably due to 
improjicr or imiierfect teehniqm'. Keactions following whole blood transfusions 
may be elas'sitied into throe main groups: (1) ])yrogenie or thermal, (2) 
hemolytic, and (o) allergic. 

Pyrogenic or thermal reactions are characterired by chill and fever oc- 
curring during or siiortly after the (I’ansfnsion. They are caused by the pro.s- 
enec of either foreign suhstniiees or toxic products of haclei'ial growth called 
pyrogems, as the result of improjier prejiaralion of the jiroserving solution or of 
the tubing and nccdle.s used during the collection and administration of the 
blood. Thi.s type of reaetioii can be entirely eliminated by strict adlierenco to a 
pja-ogen-free technique.^ 

Hemolytic reactions are caused by the administration of citiier group or 
Ph incompatible blood, and may oecasionally be due to rare iso-agglulinins such 
as anti Hr and anti They are usually described as consisting of chill, fever, 
pain in the lumbar region, hemoglohinuria, and, if .severe, oliguria, anuria, and 
subsequent death. Iteeent cxjieriinents have denionst rated tlial llic clinical 
.symptoms of chill, fever, and lumbar jniiii are present in less than oO i^er cent 
of .severe liemolytic reactions.’- Their ah.sence, therefore, docs not preclude 
such a complication. Hemoglolnnuria and an iiicrca.sed hilirubineniia are con- 
stant. findings in this type of reaction. TIic first post-transfu.sion specimen of 
urine .sliould he examined J’oulinely for Jiemogloliin. Careful attention to gronp- 
ing and cro.ssinatehing tests prior to transfusion will prevent most, if not all, 
hemolytic reactions. 

Allergic reactions arc manifosled as a rule by urticaria, of varying degree 
and severity. Occasional]}’-, a.slliinatie attacks may follow transfusions. Triu' 
ana])hylactio shock is very rare. At the present stage of knowledge, allergic 
reactioirs cannot be eliminated. However, the use tif donors who have fasted for 
several lioui-s prior to tlicir blood donation and who do not have a history of 
sevei’o allergy may reduce the incidence of such reactions. 

In <a Avell-organizcd and iiropcrly conducted transfusion service, the re- 
action rate Avill not exceed 2 per cent. The.se will be mainly of the allergic type, 
with a few pja’ogcnic in nature. Hemolytic reactions should not occur. 

AVhen a reaction of any severity occurs, the transfusion should be stopped 
immediately, and another bottle of compatible blood given with fresh transfusion 
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■PNESPITE the intensive researches on the relationship of erythroblastosis 

fetalis to the Rh factor, the obstetrician is handicapped because he is unable 
to forecast the outcome of pregnancy in Rh-negative women. Not only is he in 
doubt about the presence or absence of erythroblastosis fetalis in utero, but he 
is also unable to predict its gTavity when there are reasonable clinical indications 
that it may exist. As will lie shoivn in a separate communication,^ the mere 
existence of either anti-Rh agglutinins or “blocking antibodies” in the maternal 
serimi antepartum — whether these substances increase, decrease, or disappear — ^is 
not necessarily correlated with the existence of hemolytic disease of the newborn, 
nor with its severity. 

The present studj'’ is confined to an analj'sis of an apparent correlation 
between the duration of exposure of the fetus to maternal Rh antibodies and 
the prognosis for the newboi-n child. Inspection of these data discloses a partial 
answer to the obstetrician’s dilemma. The material subjected to analysis was 
selected from a sample of over 4,000 pregnant women seen in the obstetric clinic 
of the University of California Hospital and in the private practices of six 
obstetricians, who submitted regular antepartum blood samples for study. The 
blood serum from each patient was tested for agglutinating antibodies against 
two Rh negative group 0, and two Rh positive group 0 red blood corpuscle sus- 
pensions. The presence of blocking antibodies was detemiined by tlie method of 
Wienei'.' 


In the majority of instances, the first blood sample was not obtained until 
the third trimester of pregnancy. Thus, wlieu antibodies were found at this 
time, it was impossible to loiow when they had fii’st appeared. Tlie appearance 
time, however, could be dated in 26 cases, and it was immediately apparent tliat 
no cases of eiythroblastosis occurred when the antepartum duration of antibodies 
was ten weeks or less. In all cases, the “appearance time” was estimated to be 
midway between the time of the last negative sample and the time of the first 
positive sample. In the remaining material, it was therefore logical lo exclude 
all cases in which tlie first blood .sample had been olfiained le.ss than len weeks 
before deliveiy, but to include those in which the first positive samiile was ob- 
tained “more than eleven weeks” or “more than sixteen weeks,” ef cetera, he- 
fore jiarturition. 

After such exclusion, 49 eases remained for analysis. By inspection, it was 
noted that in 19, only “traces” of cither agglutinating or blocking antibodic.s 
had been found, or tiiere had been an isolated finding of a small (“one plus" 


•Supported by n prant from Oic Columbia Foundation. 



TISIVM.L: 


TnANsin su^N' or wiuti.r ix oustktiucs 


llumuxi 5 i\lnumu, a pvtMlufl of Uu' irafliouulit'U of vvlmU* hlnod. is of little 
intomsl to the obslcl ririan .‘uid the t;ytu'iro!f»ujsl. It uiny lx* tjsetl oi-fiisionnlly in 
poniicioiis voioitimr of prcunaiixy. hypoprotoimMuin. oepioM'^is, ami (johilitaloil 
states. n<ovovtM\ ill all oi" those instaiiocs nmiiui noi<l propanitions are nioro 
offootive Avlion intraYtMuais jo-oloiii thempy is itidicatoil. 

The various preparaliojis offorod as suhstitiitos for ulinh- blood and iiiuiian 
plasma, iuoludintr bovine albumin, nolatin, sttdinm andiinate. ]M*otin. and isin- 
glass have not been found .s.-itisfaetory. and sonu’ ai>‘ actually harmful. An 
ample .supjily of Avhole bbunl and plasma will make tlicir ust unnecessary. 

Ked-cell suspensions are useful in the treatment of anemias. These sus- 
pen.sions are usually obt.’iined as a by-]>roduel of tile jn«)eessing of whole blood 
for jdusma. Since the. Army and Navy have recently released a lavvre sujij'ly of 
blood plasma to civilian hospitals, less blootl will m-i-d to b(> converted into 
plasma. This will reduce the amount of I'cd.cell snsjxmsions available. It will, 
therefore, be more' practical to use wiiole bb»od for the llierajsy of anemias. 


Summary 

BWd trausfusious are au esseulini fni-m of obstetric aud gynecologic iher- 
ajiy. In view of Ibe recent ndvama's in the knowledge of tills sub.ieet. nb- 
steli-ieiaus and gynecologists liave a definite threefold responsibility : (1) To 
have an nTuplc .supply of whole blood and j)lasmn available. This (sin bo assured 
by tlio c.stablisbmonl of a eommunity blood bank .sneli as sintgested by the Bed 
Cross. (2) To demand that the e.olleetion. ]>reservation, and administration of 
whole blood and plasma eonfonn to the best toeluiiisd standards. The adoption 
of the closed .sy.stem vaeiinm tcehni(iuc and the use of the AOD ]»reserving .solu- 
tion will meet, such criteria. (H) T(» insure Ibal lilood or ])bisma administered to 
their patient.s must be beneficial without reaction, and to avoid antibod.v stimu- 
lation which ma.v .snbseciuentl.v cause difficulties in later ]iregnaneie.s or trans- 
fusions. This can be accomjdisbed under a pyrogen-free lecbnitiue l).v the use 
of gi’oup and Kli comiiatiblc blood for routine transfusions, of I\h-ncgative 
group 0 blood with a low litcn* of iso-agglnlinins for emergency transfusions, and 
of group coni])a1iblc or group 0 ])lasma with a low iso-agglntinin liter when 
plasma is indicated. 
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Rli antibodies first appear less than ten weeks from term, and probably useless 
when they appear more than fifteen weeks from the time selected for induction 
of labor. The termination of pregnancy by conservative means and prompt 
transfusion* of the anemic child at birth should result in a higher survival of 
infants only in that small group of mothers wherein antibodies appear for the 
first time ten to sixteen weeks before the estimated date of confinement. Beyond 
that period, anj'- attempt to reduce the exposure to ten weeks or less would 
probably result in the loss of the child from prematurity, or from a combination 
of prematurity and erythroblastosis. Eleven of the eases included in this study 
were primignavid women, and in all but one the antibodies appeared late in preg- 
nancy, which probably explains why first babies characteristically, but not in- 
variably, escape the disease. 

These findings maj' be summarized and translated into tentative sugges- 
tions for tlie management of obstetric patients as follows: 

Ideally, all pregnant Avomen should be typed routinely, regardless of 
parity, and in those Hh-negatiA'^e patients having Eh-positive husbands, the 
first sample of blood for antibodj’- determination should be obtained not later 
than the tAventy-fourth week of pregnanejL If this be strongly positive for 
either agglutinating or liloeking antibodies, an Rh-positive fetus Avdll probably 
be too seriouslj’- affected bj^ hemolytic disease to AAmrrant any inteifference before 
term, Avhile an Rh-negative fetus aadU escape the disease. As yet, there is no 
AA'ay to distinguish these possibilities except to proA^e that the father is homozy- 
gous for the Eh factor. If the antibodies are present only in “traces,” or if a 
small amount is found on a single determination and is unconfirmed by subse- 
quent tests, the fetus is probably unaffected, and again it AA'ould be unAvise to 
interfere. 

If tlie initial sample is free of antibodies, but a significant amount appears 
later, a period of eight to ten AA'eeks raaj' be alloAA’ed to pass before hemolytic 
disease becomes a probability. After this time, induction of labor might be 
Avarranted proAuding the expected date of confinement is AA-ithin tJie ensuing six 
AA'eeks. 

That a relationship exists betAA'een the duration of exposure to maternal 
antibodies and the fetal prognosis seems apparent. Further study may alter the 
critical time periods estalilished by the data of this preliminary analysis. 
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•It is recommended that an Inujje^ate slow transfusion of 50 to 75 c.c. of Kh-ncEative 
group O blood be given into the umbilical vein. 
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or “partial”) amount of either type of antibody which was unconfirmed by 
subsequent and repeated tests. Only one case of possible erythroblastosis fetalis 
occurred in this group, that of a baby who liad a slight increase in the number 
of nucleated red blood cells at birth, and who suffered from a mild anemia which 
did not require transfusions. 

In the remaining 30 cases, appreciable amounts of antibodies were found, 
or small amounts were present on repeated occasions. In 22 of these eases, the 
antibodies appeared more than ten weeks before deliveiy, and all 16 cases of 
erythroblastosis fetalis were found in this grou]). The i-emaining six women 
were delivered of normal infants, four of whom proved to be Rh-negative chil- 
dren of mothers who had been previou.sly .sensitized, and presumably this preg- 
nancy had elicited a nonspecific ananuiestic recall of Rh antibodies. Un- 
fortunately, there was no way of differentiating antepartrun the mothers of 
these four cases from those who were carrying Rh-positive infants. The re- 
maining two exceptions cannot be explained. 


Table I. The Eelationship of the Appearaxce Time of Eh Antibodies Before Delivery 
TO THE Occurrence and Severity of Hemolytic Disease of the Newborn 


.VNTIBODY appear- 
ance (NO. WEEKS 
ANTEPARTUM) 


CASES WITH ‘‘TRjVCES” OR 
AN ISOLATED SMALL 
AMOUNT OP ANTI-RH OR 
BLOCKING SUBSTANCE 


(;A.Sr:.S WITH LARGER AMOUNTS OF ANTIBODIES, OR 
WITH SMALL AMOUNTS WHICH WERE 
REPEATEDLY CONFIRMED^ 


1 to 9 
in to 14 

15 to 36 


S — All normal 
3 — All normal 


y normal 

8 1 questioiiahle 10") 

‘ ‘ subclinical ’ ’ 


Rli+ infants 
7 — ^All normal 

{ 1 normal 
3 “subclinical” 

4 icterus gravis 
(3 deaths) 
fl normal 
1 hemolytic anemia 
1 icterus gravis 
7 hydrops fetalis 
(7 deaths) 


Bh- infants 

1 — normal 

2 — ^Both normal 


2 — Both normal 


‘Cases -with positive antibodies on first samples obtained less than ten weeks before 
dftliverj- were excluded (see text). 


The results of classifying these cases as desciibed are siunmarized in Table 
I. The influence of the appearance time of antibodies upon the prognosis is 
further emphasized ivhen the ten- to fourteen-week period is studied separately 
from the fifteen- to tliirty-six-week period. Hemolytic disease - of the new- 
born varies in its severity from the mildest subclinical variety through the 
simiile, though often severe, anemia to the “icterus gravis” form, in which there 
is Mudespread pigment deposition at birth, and finally to the universally fatal 
“hydrops fetalis” with its lUdespread vi.seeral damage and generalized edema. 
All of the mild (subclinical) eases occurred in the ten- to fourteen-week group. 
Of the eight Rh-positive babies in this group, seven had hemolytic disease, and 
of these, three died of icterus gravis. On the other hand, all seven cases of 
fatal hydrops fetalis ivere found in the 10 Rh positive infants of the group in 
which maternal antibodies had appeared at least, fifteen weehs or more before 
the delivery. 

If such figures as these are confirmed by subsequent study of a larger series, 
it becomes obidous that the induction of premature labor is unnecessary when 
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technique. Two applicators were used on each infant, the first of which was 
placed immediately in sodium azide broth, while the second applicator was used 
to streak MacConkey’s agar and Saboufaud’s glucose agar plates. 

In the first series of 100 unseleeted newborn infants, a specific attempt was 
made by the use of selective media to isolate staphylococci, coliform bacilli, and 
moniliae. The staphylococci were isolated according to the method of Pike.® 
Sodium azide blood enrichment broth was inoculated by placing the oronasal 
swab in the broth and incubating twenty-four hours at 37° C. Brain and heart 
infusion blood agar was streaked from this broth, incubated overnight at 37° C., 
and any hemolytic staphylococci picked and tested for coagulase activity. 
Coliform organisms were determined bj'’ direct streaking of IMacConkey ’s medium 
■with the oronasal swab and incubating at 37° C. for twenty-four hours. Yeast- 
like fungi were found by direct streaking of Sabouraud’s glucose agar with the 
oronasal swab and incubating at 37° C. for a period of seven days. Candkla 
albicans strains were identified by the formation of ehlamj’^dospores on coni 
meal agar together with their fermentation reactions in glucose, maltose, sucrose, 
and lactose broths. All yeasts not producing mycelia in corn meal agar were 
te,sted for ascospore formation on potato glucose agar. 

A .second series of 50 unseleeted neAvborn infants was studied with special 
i-eferenee to streptococci and pneumococci. Approximately 0.5 ml. of aspirated 
materia] from the newboiai infant’s oral and nasal cavities was placed in a 
sterile test tube. At the same time, an oronasal swab was placed in sodium 
azide crystal-violet blood enrichment brotli devised by Pike® for streptococci and 
incubated overnight at 37° C. Brain heart infusion blood agar plates were 
streaked from this enrichment broth, incubated twenty-four hours at 37° C., 
and examined for alpha and beta hemolytic streptococci. 

The aspirated material in eacli test tube was injected intraperitoneally 
into a mouse for the detection of pneumococci. All mice living at the end of 
twenty-four hours were sacrificed, and a swab of tlie abdominal cavity strealced 
on brain heart infusion blood agar. After incubation at 37° C. for twent.v-four 
hours, colonies sliowing alplia hemolysis were examined for pneumococci. 


Table I. Bacterial Organisms Found in the Oronasal Cavities ok Newborns 'With De- 
liveries Grouped According to Length of Ti.mk Membranes 
Were Euptured Before Birth 


DELIVERIES* 





NUMBER 1 PERCENT , 

staphylococci 

COLIFORM 

.moniliae 




Ucm'brane.s Jiuptvrcd 1 to IS Hours 


38 

42.0 

- 


- 

30 

33.0 

+ 

— 

" 

10 

11.0 

- 

-f 


4 

4.4 

+ 



4 

4.4 

- 

~ 


2 

2.2 

- 

•I 

4 

2 

2 

O O 

1.0 

+ 


4 



Mcmbrnncs Bupturcil IS to 24 Hours 


1 

IG.G 

- 



3 

50.0 

•f 



1 

JG.G 

- 



1 

IG.G 

-f 

•f 

• 



Hcvilrancs Itupturcd Si to 

7S Hours 


1 

33.3 

X 

■i- 


1 

1 

33.3 

33.3 

4- 

T 

•F 

+ 


•■AfcLrilo 






BAOTEEIOLOGY OF THE ORONASAL CAVITY OF THE 

NEWBORN 

J. L. CoKNELisoK, M.D., E. A. Johnson, Ph.D., and W. M. Fisher, M.D. 

Houston, Texas 

(From SI. Joseph’s Maternity aiul Children’s Mospital and the Departments of Obstetrics, 
Bacteriology and Immunology, and Public Health and Preventive Medicine, 

Baylor University College of Medicine) 

A KNOWLEDGE of the organisms that are found in the oronasal cavity 
of the newborn under routine conditions of labor and delivery in a hospital 
is of great practical importance to the clinician. It furnishes information rela- 
tive to the organisms normally present under these circumstances, so that their 
relationship as secondary invaders to a primary infection can be better under- 
stood. It also sheds light on the types of organisms which frequently contaminate 
the newborn during labor and delivery and their probable source. 

Some information on this problem is afforded liy the results obtained by 
other investigators on studies of the bacterial flora of the human vagina, sldn, 
and rectum. Of major importance is the question of •whether puerperal infec- 
tions are intrinsic or extrinsic in origin, and likewise whether infections of the 
newborn child are obtained from the mother or are extrinsic in origin. 

Lancefield and Hare’- examined by the precipitin test a large nmnber of 
hemolytic streptococci which had been obtained from women suffering from 
puerperal infections and from women with afebrile puerperia. Forty-five out 
of 46 strains isolated from puerperal fever cases fell into Lancefield ’s Group A, 
while only one out of 65 strains isolated during afebrile puerperia was Sfrepfo- 
cocciis pyogenes. Of 13 strains isolated from vaginas before labor, none was 
Str. pyogenes. Colebrook, Maxted, and Johns^ failed to detect Str. pyogenes on 
the perineal or perianal skin of 160 women during pregnancy, while Hare and 
Maxted^ failed to isolate Str. pyogenes from the feces of 100 normal women 
during the first stage of labor. 

In 1938, Weinstein^ published a critical report on the bacterial flora of the 
human vagina under varying conditions of disease and of pregnancy. Of 375 
patients examined, staphylococci were isolated 254 times. Eleven were hemolytic 
Staphylococcus aureus isolated from pregnant wmmen who subsequently suf- 
fered no complications at partuiition or in the puerperium. Hemolytic strepto- 
cocci were isolated 29 times, but no effort w^as made to type them. Escherichia 
coli was found to he present in only 27 of the cases studied, wiiieh refutes the 
common belief that it is a frequent inhabitant of the vaginal tract. No ap- 
preciable difference could be detected in the flora obtained from pregnant, non- 
pregnant, or in healthy and diseased genital tracts. 

Carter and his associates® cultured the yeastlike fungi from the vagina and 
vulvas of 200 pregnant women and found an incidence of 86 positives for these 
fungi, of which 20 were classified as Candida albicans. 

Materials and Methods 

Immediately following delivery, before the oral and nasal cavities of the 
infants had been aspirated of mucus, sterile cotton applicators were directed 
into the posterior oronasal pharynx and nasal orifices, using careful aseptic 
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Table III. Bacterial Organisms Pound in the Oronasal Cavities oe Newborns With 
Deliveries Grouped According to Length of Time Membranes Were 
Euptured Before Birth, Second Series 


DELIVERIES* 



NUMBER 1 PER CENT 

STREPTOCOCCI 

PNEUMOCOCCI 


35 

85.0 

Membranes Ru'ptured 1 to 12 Hours 


5 

12.5 

alpha + 

- 

1 

2.5 

beta + 

- 

5 

55.5 

Membranes liuptured 12 to 48 Hours 


1 

11.0 

alpha + 

- 

• > 

33.5 

beta + 

_ 


‘Afebrile deliveries. 


C. and were not lulled by heating at 60° C. for thirty minule.s. From tlie.se 
results it was concluded that these organisms belonged to the enterococcus grouji 
of streptococci, Streptococcus fecciUs. (Group D antiserum unavailable.) 

According to Table III, a predominance of beta .streptococci (33.5 per 
cent) were present when the membranes had been ruptured twelve to forty-eight 
hours, as compared to 2.5 per cent for the shorter period of one to twelve hours. 
There were also a predominance of beta streptococci (11 per cent) present, 
Table IV, when delivery was by low forceps, as compared to no beta strepto- 
cocci in the spontaneous deliveries. In this series, there wei-e 13 spontaneous, 
four low forceps, and 33 elective low forceps deliveries. There were no mid- 
forceps, cesarean sections, or febrile patients. 

Special mention should be made here of three patients in the first 100 series 
who were febrile intrapartum, Table V. Two of the infants had positive 
staphylococci cultures, while the other had a positive coliform culture. 


Table IV 

. Bacterial Organism.s Found in the Oronasal Cavities of Newborns AVitii 
Deliveries Grouped According to Type of DELmjRY, Second Series 

DELIVERIES* 

NUMBER 1 PER CENT 

streptococci 

1 

PNEUMOCOCCI 

11 

.85.0 

Spontaneous J)cJi rrries 


2 

L5.() 

alpha + 

- 

0 

0 

beta T 

- 

20 

78.0 

Low Forceps Detirerirs 

— 

4 

11.0 

alpha -r 

- 

4 

1 1.o 

beta K 

- 

‘.Vfobrilo (lolfverb.-s. 




Table A' Bacterial Organis.ms Found in the Oronasal Cavities ok Newborns Whose 

Mothers Had I.\trai’ARTu.m Fevers 


Fchrilc raticnix 

no. ok deliveries j .STAFIIYLO COC'CI ! COI.IKORM | MONII.IAE 

j— - : " ’ + 

O 4- “ * 


Discussion 

These 150 oroiia.sal cultures were obtained from consecutive (le]ivene.s in a 
private institution stailed by both the general practitioner and speeiali.st. No 
effort Avas made to change tlie labor or delivery care of tlie.so jiatienls by the 
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Findings and Results 

Tliirtv- 2 iiue of the first series of 100 cultures from newborn infants were 
negative for staphylococci, coliform bacilli, and moniliae, Table I. Forty- 
four strains of hemolytic staphylococci were isolated, two of which were coagu- 
lase positive. Twenty-one plates positive for coliform organisms were found, 
with 11 of them showing the cultural characteristics for E. coli. Of the 11 yeast 
strains isolated, only two Avere Candida albicans. 

All tliree deliveries in Avhich the membranes had ruptured twenty-four to 
seventy-two hours prior to delivery showed positive cultures in the infants 
for staphylococci, coliform bacilli, or streptococci (Table I). There Avere 83 
])er cent positive cultures for six infants in AAdiich the mother’s membranes had 
been ruptured tAvelve to tAventy-four hours prior to delivery, A\fiiile onlj'' 58 per 
cent of 91 infants had positiA’^e cultures AAdien the motlier’s membranes liad been 
ruptured one to tAvelve hours before delivery. 

There Avere tAvo neonatal deaths Avhich at autopsy yielded reports of atelec- 
tasis and subdural hemorrhage, and cerebral hemorrhage, respectively. 

There Avere 22 spontaneous, 55 electee Ioav foreeps, 19 Ioav forceps, tAvo 
midforceps, and tAA^o elective cesarean section deliA^eries. 


TABIiE II. BAGTEKIAIi ORGANISMS TOUNl) IN THE ORONASAL GaAHTIES OE NEWHORNS WjTH 
Deeweries Grouped According to Type op Dhijvery 


DELIA-ERIES*' 
NUMBER 1 PER CENT 

STAPHYLOCOCCI 

COLIFORM 

MONILIAE 



Spontaneous Deliveries 



8 

36.4 

- 

- 


“ 

6 

27.3 

+ 



- 

3 

13.6 

- 

+ 


- 

2 

9.1 

+ 

+ 


- 

2 

9.1 

- 

- 


+ 

1 

4.5 

- 

+ 


+ 



Loio Forceps Deliveries 



29 

39.2 

- 

- 


- 

25 

33.8 

+ 

- 


- 

8 

10.8 

- 

+ 


- 

4 

5.4 

+ 

+ 


- 

2 

2.7 

- 

- 



1 

1.4 

- 

+ 


+ 

3 

4.0 

+ 



+ 

2 

2.7 

+ 

+ 


+ 



Midforceps Deliveries 



2 

100.0 

+ 

- 


- 



Cesarean Section Deliveries 



2 

100.0 

- 

- 


- 


‘Afebrile patients. 


According to Table II, 64 per cent of the infants’ oronasal cavities yielded 
positive cultures for staphylococci, coliform, or moniliae when delivery occurred 
spontaneously, as compared to 61 per cent positive cultures Avhen delivery Avas by 
Ioav forceps. The tAvo midforceps cases gave positiA’’e cultures for staphylo- 
cocci, AAdiile tAvo cesarean sections Avere negatwe for the three organisms studied. 

In the second pries of 50 cases. Table III, only streptococci and pneu- 
mococci Avere investigated. Pneumococci Avere not found by the methods used. 
HoAvever, six cases yielded alpha streptococci, and from four other cases beta 
streptococci Avere isolated. The beta strains Avere tested by Laneefield’s pre- 
cipitin reaction and found to be negative Avith groups A, B, and C antisera. All 
strains of streptococci including both alpha and beta Avere able to groAV at 45° 
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Conclusions 

1. The oronasal cavity of the newborn has been found to contain staphylo- 
cocci, the enterococcus group of streptococci {8tr. fecalis) and moniliae in ap- 
proximately the same ratio as other investigators have found them to be present 
in the vaginal tract of the pregnant woman. On the other hand, a much higher 
percentage of E. coU organisms were present in the infant ’s oronasal cavity than 
previously reported for the pregnant vagina, which is presumed to represent 
contamination from the rectum in labor or during delivei\y. 

2. A definite correlation was observed between the length of time the mem- 
branes had been ruptured and the frequenej* vdth which organisms were found 
in the oronasal cavity of the child. A larger percentage of infants were con- 
taminated during longer than during shorter labors. 

3. Pneumococci, were not found in these cases, nor were streptococci of the 
puerperal fever t 3 ’pe found. Onl}’’ two of the 44 strains of staphyloeoeei were 
coagulase positive. Eleven yeastlike fungi were isolated of which two gave 
the true characteristics of Candida albicans. 

The authors wish to express their appreciation to the medical staff of St. Joseph's 
Maternity for its wholehearted cooperation in making all their patients available for inclusion 
in this study, and also to the nursing and record room staffs for their helpful assistance. 
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atteudiiig physicians for tliis series, thus the results comprise a representative 
cross section of obstetric practice under the lalior and deliveiy circumstances of 
this institution. 

Only one case had been given chemolhcraiiy prior to delivery. This pa- 
tient was a severe pre-eelamptic whose membranes had been ruptured twenty 
hours prior to delivery. Even though she was afebrile, 1 Gm. of sulfadiazine 
was oraUy administered prophylactically. Baeteriologic cultures of tliis new- 
born’s oronasal cavity yielded coagulase positive staphylococci and coliform 
bacilli. 

In Table I, the baeteriologic data from the first series of 100 deliveries Avas 
arranged according to the length of time the membranes had been ruptured. 
There was a marked increase in the iiercentage of positive cultures obtained when 
the membranes had been ruptured a long time as compared to the shorter 
periods. This percentage ranged from 42 per cent for the shorter interval of 
one to twelve hours to 100 per cent in the longer period of twenty-four lo 
seventy-two hours. This observation should be of significance lo the obstetrician. 

In Table II, the above data from the first 100 deliveries was rearranged to 
correlate baeteriologic results Avith types of deliveries. A study of this table re- 
A^eals no significant differences betAveen the use of Ioav forceps and the occurrence 
of spontaneous deliveries. Midforceps AA'cre used in only Iaa'o eases, Avhich is too 
small a number from AAdiieh to draAv any conclusion. 

The results obtained in the search for pneumococci and streptococci sug- 
gest that streptococci causing puerperal fever are probably extrinsic in origin 
and also that pneumoeoeei capable of infecting the infant are not normal in- 
habitants of the vagina. 

There was a larger percentage of beta streptococci present Avhen the mem- 
branes had been ruptured a long time or AAdienever forceps Avere lAsed. HoweAmr, 
the small number of streptococci found does not give these results significance. 

Weinstein"* found the vaginal flora to contain staphylococci in 67 per cent 
and beta-hemolytic streptococci in 8 per cent of the 375 Avomen studied, Avhile 
the results of this study shoAved 44 per cent positive for staphylococci (first 
series) and 8 per cent for beta-hemolytic .streptococci (second series). 

Moniliae of the Candida albicans type are not infrequently found in the 
vaginas of pregnant Avomen and they may or may not liaAn clinical importance. 
In this series from 100 oronasal cultures, eleven yeastlike fungi Avere isolated 
of which tAVO Avere classified as Candida albicans. Thus, tAvo infants had Candida 
albicans present in their oronasal cavities, but A\iiich shoAved no clinical signs of 
thrush. 

E. coli Avere present in a larger percentage of cases than Avould have been 
expected on the basis of other Avork. These bacteria Avei*e found in 11 per cent 
of this series, Avhile Weinstein"* recorded only, 6 per cent. The high incidence 
of E. coli organisms Avas tmdoubtedly due to fecal contamination during par- 
turition. 

It is also of cogent interest to point out here that according to our results 
it is possible to have deliveries AA^hieh shoAV a minimum contamination of the new- 
born infant’s oronasal caAdty. 
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A. Disturbances of Menstruation 

I. Disturbances in the regularity of the cycle 

a. Shortened cycle (polymenorrhea) 

1. Premature interruption of the cycle 

b. Lengthened cycle (oligomenorrhea) 

1. Persistent corpus luteum 

2. Hyperplasia of the. endomelriuni 

3. Inhibited cycle followed by a normal cycle 

c. Amenorrhea 

1. Physiologic 

2. Primary amenorrhea 

3. Secondary amenorrhea 

d. Acyclic bleeding (metrorrhagia) 

II. Disturbances in the amount of menstrual flow 

a. Profuse flow (hypermenorrhea) 

1. Hypoplastic uterus 

2. HypothjToidism 

3. Tumors (polj’ps, submucous myomas) 

4. Pelvic congestion 

5. Endometrial hj'perplasia' 

b. Scanty flow (hypomenorrhea) 

1. Hypogonadism 

2. HyperthjTOidism 

nr. Disturbances in the duration of menstrual flow 

a. lyengthened blooding period (menorrhagia) 

1. Irregular shedding and irregular ripening 

2. Endometrial hyperplasia 

3. Inflammatory 

4. Tumors (benign or malignant) 

b. Shortened bleeding period, 

1. Hj'pogonadism 

B. Nonmenstrual Bleeding 

I. Disturbances under ovarian control 

a. Cystic glandular hj-perplasia 

1. Granulosa-cell tumors 

b. Ovulation bleeding 

c. Ano^^llatory bleeding 

d. Following hormone treatment 

11. Disturbances not under ovarian control 

1. Uterine, acyclic bleeding (metrorrhagia) 

a. Tumors (pol.vps, myomas) 

b. Incomplete abortion 

c. Infection 

d. JIalignancy 

2. Adnexal 

a. Tumors 

b. Pelvic inflammatory disease 

3. Blood dyscrasifis 

a. Purpura hemorrhagica 

b. Leucemia 

c. Aplastic anemia 

4. Constitutional dheases 

a. Congenital sj-philis 

b. Tuberculosis 



MENOREHEAL PROBLEMS IN COLLEGE WOMEN- 

Nora Winther, M.D., F.A.C.S., Minneapolis, Minn. 

N ineteen thouscUid, two hundred and eighty-three women entered the 
University of Minnesota from 1935 to 1945. Of these, 5,210 women con- 
sulted the gynecologic department of the Student Health Service. Most of these 
were between the ages of 18 and 25 years. The three common symptoms which 
brought the students to this department were: pain, vaginal discharge, and 
irregular bleeding. One thousand, six hundred and sixty-seven women came 
in because of irregular bleeding, an incidence of 32 per cent. The term 
“menorrhea” might be used to include all of the factors associated witli 
periodic bleeding from the uterus. The changes of the endometrium are con- 
trolled by a complex endocrine mechanism. Obviously, uterine bleeding may 
occur under many conditions. 

Before a scientific treatment of menorrheal lileeding is possible, one must 
understand the physiology of menstruation. The physiologic purpose of the 
uterus is to house and nourish the fertilized ovum to maturity. If menstruation 
is to be considered a normal phenomenon, then it must be due to the change in a 
normal structure. It may be more satisfactory to limit the term menstruation 
to bleeding which occurs from an endometrium which has undergone the cycle 
of changes necessary for nidation, and the presence of a fertilizable ovum. All 
of the endocrine glands proliably influence the menstrual cycle. It is dependent 
upon the hormones of the anterior pituitary gland, the response of the ovary, and 
the response of the uterus to both the pituitary and ovarian stimulation. The 
appearance of the ovaries and uterus may vary during successive periods in the 
same woman or at the same stage in different individuals. 

The menstrual cycle may be divided into three phases: (1) the prolifera- 
tive, estrogen, or preovulatory phase; (2) the secretory, progestin, or post- 
ovulatory phase; and (3) the menstrual or dismantling phase. Some authors 
further divide the phases into repair phase, resting phase, and early and late 
secretory phases. The menstrual phase is attended by bleeding from the spiral 
arterioles Avith the exfoliation of the compacta and the spongiosa layers of the 
endometrium, leaving only the basal layer intact. 

The literature on menorrheal irregularities is confusing because of the 
discrepancy of terms used. Uterine bleeding may be divided into two main 
categories : disturbances of menstruation, and nonmenstrual bleeding. Uterine 
bleeding Avill continue until healing by epithelization occurs. The amoimt of 
bleeding depends upon the size of the vessels involved and their resistance to 
closure by natural or mechanical means. A modified Schroeder classification has 
lieen used as a basis to sort out the various types of bleeding. As -more informa- 
tion is available from hormone stvidies and endometrial curettings, the sub- 
divisions of the following classification Avill become apparent. 

♦Read before the Minnesota Society of Obstetrics & Gynecology, at its meeting May 4, 
194G. in Minneapolis. 
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as well as sufficient rest and relaxation. Ferrous sulfate was given when tlie 
hemoglobin was below 12 Gra.; and some received Fowler’s solution; The 
hoimone assays done under the direction of Dr. Leo Samuels and the Department 
of Pliysiology after the administration of gonadotrophins showed an increase 
in the output of estrin hi the iivine hut did not offset the pregnanediol levels 
in our series. It must be kept in mind that gonadotropic hormones might pro- 
duce pol 3 ’’cystic ovaries. The use of x-ray or radium has never been necessary 
to control the bleeding in any of these ease,s, nor has a hysterectomy been pe}- 
formed in any of these young women. 

B. Irregular shedding probably represents the corpus luteum phase. The 
normal tempo of the flow is maintained, but the regeneration of the endometrium 
is prolonged. The amount of flow is variable. A diagnostic curettage between 
the eight and tenth daj^s of bleeding usually reveals the transition between the 
functioning phases, indicating a delaj'’ in healing. The perii^heral glands are 
collapsed into peculiar shapes. The epithelium is in the secretory phase in part 
of the slide and proliferative in part. Hormone assaj^s in irregular shedding 
indicate the excretion of pregnanediol continuing during tlie bleeding phase. 
Curettage alone cures about 50 per cent of these cases. Many must clear up 
spontaneously, because years ago I prescribed “sistomensin,” moccasin snake 
venom, or calcium, during the bleeding phase with good results in 60 per cent 
of the cases. Thyroid and iodine medication also benefits this condition. Giving 
1 mg. of diethjdstilbestrol daily after the fifth day of bleeding and continuing 
for three weeks, together with 10 mg. daily of anliydro-liydi’oxy progesterone 
(pranone or pregneninolone) dui-ing the third week, has been followed by 
cures. 

C. Anovulatory bleeding represents a premature interruption of the 
menstrual cycle. Many histories indicate painless menorrhea the finst year or 
two after the beginning of catamenia. Painless uterine bleeding after the 
administration of estrogen in the first half of the cycle are frequent, and the 
flow is usually not quite normal and may be early. Are these not anovulatory 
cycles? No treatment is indicated unless there is a sterility problem. 

It may be impossible to determine whether or not o\ulalion has occurred. 
In tAvo cases of sterility only one peak of e.strin Avas found in hormone a.ssays 
of the ru-ine. HoAveAur, there is no quantitathu method to detei-mine ovula- 
tion. "Wlien the endometrium is secretory, Ave assume there is a normal function- 
ing corpus luteum. Even Avith .serial .sections of both ovaries, very fcAV can 
diagnose histologically an acliA’e corpus luteum. 

D. Oligomenorrhea or infrequent cycles is a common fijiding in college 
AA'omen. Hormone a.ssays in tAvo eases of oYigomenorrhea 2-CAualcd an increa.se 
of ketosteroids in the androgen fraction of the urine. A persistent corpus 
luteum may cause a decidua-like reaction of the stratum compactum of the 
endometrium AA-ilh a delayed menstruation. iVlany Avomen with a delayed period 
start to flow folloAving a pelvic examination. This may be a ]xsychic effect, or 
it mav also be due to the fact that the examiner may have ruptured the ])er.sistent 
corpus luteum. To reassure the patient that slie rotjuircs no therapy usually 

suffices. 
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c. Cardiac decompensation 

d. Graves’ disease 

e. Nervous disorders (shocks, fright) 

A detailed history by systems and a general physical examination -was done 
on each student before she consulted me. The examination included a general 
physical examination, blood serology, IMantoux test, hemoglobin, and urinalysis. 
A gynecologic history and a careful one-finger bimanual pelvic and/or a rectal 
examination, was made on eveiy woman who had gynecologic complaints. When 
indicated, other studies were done, including basal metabolism rate; serum 
cholesterol; prothrombin, bleeding and clotting time, and platelet count; erythro- 
cyte and leueoejde count with differential; sedimentation rate; and x-ray of the 
sella turcica. Vaginal smears were taken with a pipette and stained according 
1o the method of Papanicalaou, but in this age group they were not very help- 
ful. Endometrial biopsies were not done except after a curettage had premously 
been performed. Parental permission for any surgical procedure is required 
for our college sfudents. 

Abnormal uterine bleeding may be divided into two groups: (1) disturb- 
ances of the endocrine glands, and (2) bleeding associated with constilutionul 
diseases. 

I. Disturhcmces of the Endocrine Glands . — 

A. Cystic glandular hyperplasia is probably due to a dysfunction of the 
anterior pituitary gland with secondary ovarian failure. In honnone assays 
done on a patient with this condition, the estrin output in the urine was main- 
tained at a high level. A diagnostic curettage is done when possible if hyper- 
plasia is suspected. The typical “Swiss cheese” picture is frequently lacking. 
However, usually the curettings are abundant, and the glands are irregular in 
size and shape, and nonsecretory, indicating an exaggeration of the proliferative 
phase. One hundred and ten cases of hypermenorrhea and/or menorrhagia were 
seen. Of these, 62 improved under thyroid medication, the dose being pushed 
to three times the daily dose during the flow. Because of profuse flow, a diag- 
nostic curettage was done on 24 patients with hypermenorrhea and/or menor- 
rhagia. Ten, or 41 per cent, had less bleeding in cjmles following curettage. A 
hyperplastic endometrium was found in 19 patients. The remainder of the 
endometria showed proliferative phase, seci'etory phase, or polypoid type. In 
the bleeding phase, bed rest, elevating the foot of the bed, ergot, vitamin K, 
and blood transfusion was given as indicated, sometimes with large doses of 
estrogens or anterior pituitary-like substances. After the bleeding phase, equine 
gonadotrophin was given as follows: intramuscular injection of 10 Cartland- 
Nelson units of gonadogen, then 20 Cartland-Nelson units on alternate days for 
a total of 90 units, and this was followed by 1,000 units of chorionic gonado- 
trophin on alternate days for five doses. One series of injections took care of 
six, or 43 per cent, more of these patients. A second series was started on the 
seventh to ninth day of bleeding if it was prolonged. It is important to watcli 
for serum reactions and, therefore, the intravenous injection was given in only 
one ease. A high mtamin diet was prescribed and .strenuous exercise advised. 
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under anesthesia. The remaining- five cases had hypoplastic uteri, witii 
liypogonadism and normal basal metabolic rates. Four of them had periodic 
bleeding following the administration of estrogens, 10,000 units every other day 
for three weeks and 5 to 10 units of progesterone intramuscularly given eon- 
comitantlj^ with the estrogens the third week. No treatment was given the 
fourth week. Tliis regime was repeated for three successive months unless 
uterine bleeding occurred. The one-two method of gonadotropic hormone 
injections .was then given. The uteri of ail of these women increased in size 
during the treatment, and the patients developed a feeling of well-being. One 
woman was oveinveight and was given thyroid also. The menorrheal period did 
not continue, to be regular in any of these women without some stimulation six to 
twelve months later. However, usuall}'- stilbestrol and pranone were sufficient 
to bring on the bleeding once it was established. One of these students has 
married and has had one pregnanejL Since her pregnancy she again has an 
amenorrhea which has now persisted for six months, although she is not nursing 
her baliy. One patient has never menstruated and has been advised against 
further endocrine therapy for the time being. She was given both types of 
treatment and also thyroid, the latter over a period of one year. 

Secondary amenorrhea may be an early sign of dementia precox. It may 
also be due to constitutional causes. Physiologic amenorrhea is cared for by the 
patient’s private physician, but a number of women come in for a diagnosis of 
pregnancy. 


II. Bleeding Associated With Constitutional Disorders . — 

The underlying cause obviously is treated when examination reveals the 
bleeding to be due to constitutional di.sorders. The university students are on 
the whole in excellent health, and chronic ailments are but rarely encountered. 
Bleeding due to the following conditions has not been evident in this grou]). 


a. Granulosa-eell tumor of the ovary. 

b. Blood dyscrasia (purpura hemorrhagica, a])lastic anemia, and aentc 
lymphatic Icueemia) . 

c. Congenital or acquired syphilis. 

d. Tuberculosis. 

e. Graves’ disease. 

f. Cardiac decompensation. 

<r. Teratoma and sarcoma (four Avomen had laparotomies and dermoid cysts 
of Ihe ovaries were removed). Very few gjmecologic laparotomies have been 
done on college students in the past five years because of the good economic 
conditions. The surgery is done by the student’s private physician during the 
summer vacation. 

h PoljTS of the cervix are very uncommon in this grouj). 

i. Endocervicitis and cervicitis arc treated by elcctrocautery, and usually 


one tieatnient uncommon. With .sulfonamides and 

penicillin the few acute Neisserian infections seen have been readily cured. 
^ V ^fnluositions of the uterus. l\ro.st of the retroversions of the utcnis 
are apparently congenital in type and have no a])paront relahon to irregular 

bleeding. 
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Case 1.— A 21-year-old student presented lierseK in January, 1944, because 
she had not become pregnant after having been married for one year. Onset of 
catamenia occurred at 11 years of age. Periods were regular until 1940, then 
they occurred evei\y twenty to twenty-three days vuth one day of scanty flow. 
During the past year the periods had become more infrequent, skipping up to 
four months. General examination was negative, except tliat she was slightly 
underweight. Her basal metabolic rate was minus 23 per cent to minus 8 per 
cent. The patient tolerated one grain of thyroid daily. Pelvic examination 
was negative, except the utems was about two-thirds normal size. The patient 
had a moderate flow following stilbestrol and pranone, and then was given 
gonadotrophin, the one-two method, mth no period following. The medication 
was discontinued, except for thju'oid for a period of one year, during which 
time the patient had a scanty flow for one day every month or two. In November, 
1944, the patient passed a uterine endometrial cast which had decidua-like cells. 
Dr. Robert Meyer said it was not due to iiregnancy, but probably to a persistent 
corpus luteum. The patient became anxious for a pregnancy, because her 
husband was to be inducted into the Aiany. Fertility studies Avere made, and 
the x-ray of the tubes revealed patency. A Huehner test was also normal. A 
diagnostic curettage on the first day of bleeding revealed follicular phase of the 
endometrium in January, 1945. An endometrial biopsy in March on the first 
day of bleeding Avas nonseeretorjL The patient skipped tAvo periods and again 
passed a east of the uterus May 12, 1945, similar to the previous east. She had 
a tAvo-day period in June, 1945, and delivered a fuU-term baby boy in klarch, 
1946. The conclusion Avas that the patient ovulated in June AAdthout medication. 

E. Amenorrhea in college women is usually secondary and due to change 
of environment. It is interesting to note a ease of twin girls Avho had regular 
menstrual periods until they entered college. They both stopped menstruating, 
and one reported to me. I suggested her returning after the Christmas vaca- 
tion, if she did not have a period; both of them had normal cycles AiJiile at home, 
but again the periods ceased Avhen they returned to school. 

Continued amenorrhea is the cause of much concern to the student and her 
parents. Substitution therapy is not a cure, but bleeding may be produced Avith 
diethylstilbestrol priming and combined with oral progesterone. "Whether 
bleeding is produced from a proliferative or secretory endometrium has the 
same psychic effect upon the patient. WithdraAval of oAmrian hormones initiates 
the usual menstrual behavior of the coiled artexies. Progesterone given during 
the first half of the cycle produced bleeding Avithin seventy-tAvo hours after 
AvithdraAA’^al. Hormone shots are expensive and annoying to the patient. Pro- 
ducing a menoiTlieal Aoaa^ by oral medication helps to I’eassure the student. 
PoUoAAdng the oral administration of stilbestrol and pranone, bleeding occui’s 
within forty-eight hours of progesterone cessation. I usually prescribe it after 
six months of amenorrhea. Many of the students menstruate Avhen they are 
home on vacation and require no therapy. Estrogens in large doses or oAmr a 
long period of time may inhibit the pituitary and reduce the ovax’ian function. 

In the past ten yeais, I haA'-e examined eight cases of primary amenorrhea. 
Three of these had normal secondary sex chai'acteristics Avith no evidence of 
uterus or A^agina. No treatment Avas giA^en except to inform the student of her 
condition in Iaa'O cases. In the third, the mother refused this information being 
given to her daughter, but gave her consent for an examination of the patient 



A DIAGNOSTIC TECHNIQUE FOR THE DETECTION 
OF ENTEROCELE 


Edward G. Waters, M.D., P.A.C.S., Jersey City, N. J. 

E NTEROCELE was formerly believed to be a surgical rarity. Considered 
opinion now regards its “rarity” as based on lack of detection rathei- 
than occurrence. High rectoeeles and posthysterectomy rectoeeles are more 
frequently true enteroceles, either undetected at operation or developing sub- 
sequent to (usually) supravaginal hysterectomy. Certainly it is seen too often 
to be considered other than a proliable accompaniment of marked rectocele, 
or the sole cause for the posterior vaginal wall bulge when the latter extends 
high in the vagina. While gynecologists may be concerned with its existence 
and treatment, its nature and even name are fm-eign to most practitioners. 




Fig. 1. — (A). Kectocele above Arm perineal body. (li). Demonstrating rectocele. With- 
drawal of speculum permit.s rectal wall to “fall away” from rectal finger, which follows into 
sacculated rectocele. 

Since an enterocele must be recognized — usually before operation — to be 
eradicated during operation, not only mu.st the awareness of its occurrence be 
cultivated, but also simple diagnostic .steps taken to seek it out. It is right- 
fully regai’ded as a true hernia, for it is a saccular jiro.i'eetion of the peritoneum 
of Douglas’ cul-de-sac through a defect in the endopelvie fascia. ’J’his defect, 
either congenital or acquired, is beLveen tlie uterosacral ligaments and ojiens 
the path for the peritoneal pouch protrusion into the areolar tissue betiveen the 
enveloping fasciae of the rectum and the posterior vaginal wall. This hernia- 
tion progre.s.ses until the .structures of the inferior pelvic diaphragm (the 
perineal body) are encountered. It then may “roll over” these and present 
as a bulge at the introitus. In parous patient.s, the lo.ss of anatomic semblance 
is confusing, for rectocele is a frequent complicating condition, and the co- 
existence oFthe two entities may be overlooked. 
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1. Nervous disorders, shocks, and frights. (A fairlj’- large number of 
hypermenorrhea and menorrhagia were seen each year attributed to emotional 
upsets.) The necrotic end of an artery that has bled is apparently jarred 
loose by emotions such as fright or being upset nervously, initiating the bleeding. 

Summary and Conclusions 

1. From 1935 to 1945, 5,210 women have consulted the gjmeeologic depart- 
ment of the University of Minnesota Student Health Service because of pain, 
vaginal discharge, and irregular uterine bleeding. 

2. One thousand six hundred sixty-seven women, or 32 per cent, presented 
themselves because of irregular bleeding. 

3. An accurate pelvic examination can be made with one finger bimanual 
and/or rectal examination. 

4. Menorrheal irregularities are classified. Hormonal studies have been 
done on the urine in normal cases and on patients with cystic glandular hyper- 
plasia, irregular shedding, and oligomenorrhea. 

5. Opportunity to study the results of gonadotropic hormone administra- 
tion can best be accomplished in an institution where the results can be better 
evaluated, and patient is saved the expense of hormone injections. 

6. Almormal uterine bleeding is frequently self-limited, and results due 
lo spontaneous remissions or other fortuitous factors must be kept in mind before 
one judges the efficacy of any therapy. 

7. X-ray therapy or radium have not ))een u.sed in any of the students in 
this group. . 

8. Thyroid medication is probably still the best method of balancing the 
endocrine glands. 
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these are not always conclusive. HoAvever, the simple combination of con- 
coinitant vaginal-speculum and rectal-digital examination is positively diag- 
nostic. At the conclusion of the usual gynecologic examination of a patient 
presenting a “rectoeele” either independently or in association with coexisting 
pelvic pathology, a bivalve speculum (Graves or other) is introduced deeply 
into the vagina with the posterior blade exposing the cervix and restraining 
the postvaginal wall. The index finger of the right hand is introduced into the 
rectum to the cervical level and maintained with palmar surface in contact 
with the anterior rectal (posterior vaginal) walls throughout the examination. 
The speculum is withdrawn first with the patient quiescent and then reintro- 
duced and withdraAvn while the patient strains or “bears down” forcibly. 

The three drawings show the pelvic relationships found in the norjiial 
state, and with enteroeele and rectoeele. In the normal state, there is no rectal 
Imlge into the vagina as. a* bivalve .speculum is withdrawn. With either mi- 
teroeele or rectoeele, although the herniation is obvious, especially on strain- 
ing, a differential diagnosis is not possible. If, however, a finger is carried 
high into the rectum and placed against the anterior rectal wall, and the pa-' 
tient is instructed to strain as the speculum is withdrawn, the existence of 
enteroeele or rectoeele or both is immediately determined and accurately diag- 
nosed. If an enteroeele is present, the bulge into the vagina begins below the 
cervix and progressively enlarges to its lower extent, while the anterior 7’cclal 
wall is held in contact with the rectal finger. In rectoeele, the bulge occurs 
lower in the vagina and, as the speculum is withdrawn, the anterior rectal 
wall “falls” away from the rectal finger, since the bulge is formed by the 
herniation of the anterior rectal wall into the vagina. If both enteroeele and 
rectoeele are present, the two observations are noted in .sequence, with the 
rectal finger held in contact Avith the antei’ior rectal wall by the interposed 
enteroeele. until the site of the perineal body is reached. Here the lo.ss of 
fascial and muscle siimcture permits the forward hei-niatioJi of the anterior 
rectal Avail (rectoeele) hencafJi the already diagnosed entei-ocele. 

This technique can be used as the terminal diagnostic procedure in CA^ery 
patient presenting a posterior vaginal AAmll relaxation. Hi actual practice it 
consumes little, time, but conclusively determines the exact status of the herniae 
encountered. It is definitive in the diagno.sis of enteroeele. 


.39 Gifforp Aa’Entjf. 
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In proceeding to determine the nature of the protrusion of a posterior 
vaginal bulge, one must recall that an enterocele is dependent upon a fascial 
defect in the endopelvic fascia without necessarily any impairment in the 
enveloping fasciae of the vagina or rectum, whereas a rectocele is a hernia 
directly dependent for its development upon loss of the fascial support of the 



Fig. 2. — (C). Large enterocele •without rectocele. (D). Demonstrating enterocele. On 
■withdra-wing the speculum the enterocele bulges into the vagina, but the rectal -wall maintains 
contact -with the rectal finger, for the enterocele separates and "fills” the rectovaginal septum. 



Fig. 3. — (F). Enterocele and rectocele. (F). Demonstrating enterocele and rectocele. 
As tlie speculum is ■witlidra'wn, the eilterocele herniates into the vagina but the rectal -^vall 
maintains contact "with the rectal finger, as in D. Further speculum ■withdrawal reaches the 
site of rectocele, and now the rectal wall falls forward away from the finger, which must flex 
to maintain contact, as in B. 

posterior vaginal Avail and rectum through injury of the fused levator and 
urogenital diaphragm fasciae. Since injury plays a large role in their evo- 
lution, the association is expected. 

The common methods employed to diagnose enterocele are manual and 
speculum vaginal examination and rectal digital examination. In my opinion. 
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packages. Table I gives the indications (toxemia, placenta previa and abruptio 
placentae, disproportion and dystocia, previous cesarean section, or miscella- 
neous) for the cesarean section, and correlated with it is the type of anesthetic 
in relation to febrile and afebrile convalescence. Febrile means that the pa- 
tient had a temperature of 38° C. (100.4° F. or more) on two or moi’e days, 
excluding the first postpartum day. The four groups of anesthesia for this 
and the other table are local, local and gas, gas, and caudal. In 10 patients 
that had cesarean section in which sulfonamides were placed within the uterine 
cavity, seven were afebrile, while three were febrile. Eight of these 10 patients 
had local anesthesia, and two had local and gas. A second group is composed 
of 15 patients who had Porro cesarean section in 1942 to 1943 (during the 
same time that the former group was observed). Of this number, 12, or 80 
per cent, were afebrile. 


Table I. Intrauterine Sulfonamides in Cesarean Sections and Porro Sections 

During the Period of the Study 



1 INTRAUTERINE SULFON- 
AMIDES 10 LAPARO- 
TRACHELOTOJIIES 

PORRO CESAREAN SEC- 
TIONS -WITHOUT 
SULFONAMIDES 

AFEBRILE 7 j 

FEBRILE 3 
(30%) 

AFEBRILE 12 

FEBRILE 3 
(20%) 

Toxemia 



2 

0 


0 


0 

Placenta previa and abruptio 



0 

0 


2 


o 

Disproportion and dystocia 



3 

2 


t 


0 

Previous cesarean section 



1 

1 


3 


1 

Miscellaneous 



I 

0 


6 


0 

Local 



6 

2 


0 


0 

Local and gas 



1 

1 


2 


0 

Gas 



0 

0 


8 


T 

Caudal 



0 

0 


2 


0 

Tabi.e II. Cesarean Sections With and Without Sui.fo.namides Under 

THE 

Vesico-Uterine Peritoneum 






SULFONAMIDES UNDER THE 


CONTROL GROUP OF 125 


VESICO-UTERINE PERITONEU.M 


NO SULFONA.Mll)E.S 


afebrile 

1 FEBRILE 

1 AFEBRILE 

1 FEBRILE 


27 (63%) 

1 16(37%) 1 

'90 ( 72%) 1 

! 35 (28% ) 

Toxemia 

o 

4J 


1 (.33%) 


11 

6 (.35%) 

Placenta preida and abruptio 

2 


1 (33% ) 


14 

8 (36%>) 

Disproportion and dj’stocia 

.s 


to (56% 


29 

13 (31%,) 

Previous cesarean section 

13 


4 (23% ) 

25 

0 

(17%) 

Miscellaneous 

o 


0( 

0%) 


n 

3 (21%,) 

Local 

6 


10 (63%,) 


■)() 

15 

(23%) 

Local and gas 

ti 


3 (.33% ) 


14 

n 

(i^6%) 

Gas 

<; 


1 (14%) 


^2 

12 (35%,) 

Caudal 

9 


2 (18%) 


■1 

3 (43%,) 


For a control (untreated) gi-oup (Tabic 11) of cc.sarean section. 125 un- 
selected or uncorrected patients were chosen. Xinely. or 72 per ceni, were 
afebrile, whereas 35, or 28 jier cent, were febrile. This jiereenlage is nioi-e 
.katisticallv significant since the total number is large. Xeverlhele.ss, 72 per 
cent does not differ greatly from the 80 per cent when it is realized that lliei-e 
were but 15 patients' in the othei- series. Febrile courses occurred in all five 
clinical divisions of toxemia, placenta in-evia and aliruptio. disproportion and 
dvstoeia, previous cesarean section, and miscellaneous groups. lakcwise. febrile 

courses followed all types of ane.sthe.sia. _ 

The treated group eonsi.sted oi 4.1 patients. I he incision in the uterus 
was closed in the routine fashion. When the area covered by the delaidied 














SULFONAMIDES AS A PROPHYLACTIC AGENT IN CONJUNCTION 

WITH CESAREAN SECTION 


H. Close Hesseltine, M.D., and Christine Thelen, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, The University of Chicago and 

The Chicago Lying-in Hospital) 

A fter the therapeutic A^alue of sulfonamides was established, it was pro- 
^ posed that one or more of them might be used in a prophylactic fashion. 
Various reports have been given. The Army and Navy Medical Corps gave 
trials on prophylactic value for injuries sustained in combat and for venereal 
exposures. The purpose of this presentation is to give our observation on the 
deposition of sulfanilamide in forty patients and sulfathiazole in three patients 
under the peritoneal reflection from the urinary bladder to the uterus in asso- 
ciation vuth the closures of the uterine wound at the time of cesarean section. 

Techniques 

Obviously, any reduction in puerperal febrile morbidity is most, desirable. If 
the infection occurred along the incision or in traumatized tissue, then it might 
be prevented by the use of sulfonamides in these sites.. Without any particular 
guide, a little exploration was attempted. At first, sulfonamides were placed 
in the uterine cavity with the routine intrauterine small pack. This pack was 
removed vaginally in eight hours. Not enough was absorbed to yield even a 
trace in the blood tests. Clotting occurred about the crystals, which lilcely 
made a complete barrier to absorption. 

To confirm these first findings, sulfonamide powder Avas encased in a thin 
cloth sack and it was placed in the uterine caAuty Avuth the pack. A blood clot 
formed around the pack also. As nearly as could be determined, none of the 
sulfonamide had been removed. Since this exploration exposed the inadequacy 
of the free intrauterine application for prophylactic use, a direct application oi‘ 
sulfonamides to the incised uterine Avail seemed appropriate for iiwestigation. 

Practically all of the cesarean sections at the Chicago Jjying-in Hospital are 
performed by the laparotrachelotomy technique. This technique entails the 
detachment of the vesico-uterine peritoneum at its attachment to the uterus 
(just beloAV the “Avhite line”) and the reflection doAviiAvard of this peritoneal 
layer Avhich then exposes the loAver uterine segment. A sagittal incision is 
made through the loAver segment Avail in this exposed area, but occasionally 
the incision is extended upAvard beyond the “Avhite line.” The uterine Avail 
incision is closed in tAvo layers. The first by interrupted catgut suture and the 
second layer including the fascia by a continuous catgut stitch. The A’-esieo- 
uterine peritoneum is reattached back to the uterus to its original site or 
aboA’^e, if necessary, to eoA’^er completely the incision. Accordingly, this space, 
formerly composed of loose areolar tissue, Avas an area in Avhich deposition of 
sulfonamide poAvder might have some Amine in preventing infection in the 
uterine incision or adjacent tissues, and yet not interfere Avith Avound healing 
of uterine Avail. It has been obseiwed that direct spread of endometritis may 
pass rapidly through the incision. 

Results 

Sulfathiazole Avas employed in only a fcAv instances, Avhile sulfanilamide 
Avas used generally because it Avas available in commercially prepared sterile 
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Conclusions 

From these observations, it is evident that the use of sulfonamide locally 
did not lo'wer the morbidity rate nor shorten convalescence. Furthermore, the 
bladder peritoneum seemed more adherent in a few patients subjected to 
laparotomy subsequently. This may not be serious, but it requires greater 
caution in the reflection of this tissue in subsequent laparotrachelotomies. 

Therefore, the local deposition of sulfonamides, either within the uterine 
cavity or over the uterine incision (but under the peritoneal reflection) did 
not reveal anj^ prophylactic value. It did inex-ease adhesions of the peritoneum 
to the uterus. There exists also the dangers of drug sensitization. 

The sulfonamides in relation to cesarean section should be used on direct 
indication in relation to a proper baeteriologic study of the uterine cavity and 
blood stream, except in such urgent situations where the withholding of the 
drug would jeopardize the patient’s convalescence or life. Even in this event 
today penicillin would seem preferable to the sulfonamides with but few ex- 
eeptiofis. ‘Penicillin, like any other medicament, should be employed in suffi- 
cient and proper dosage and only when pi'operly indicated. 
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vesico-uterine peritoneum was free from blood and diy, 5 Gm. of sulfonamide 
powder was deposited over the uterine fascia. The peritoneum was reattached 
to the uterine wall, covering the sulfonamide powder. Special efforts were 
made to lieep the sulfonamide within this zone and out of the free peritoneal 
cavity. In this group of 43 patients, 16 of them, or 37 per cent, were febrile. 
This is the highest febrile group in the entire series, in spite of the fact that 
an effort was under way to reduce or prevent a febrile course. Moreover, 
there was no evidence that the febrile reaction in any of these Avas on a basis 
of drug sensitization. 

The cesarean sections Avere iierformed electwely in seA’^eral instances be- 
cause of a preAdous cesarean section. It Avill be noted that the disproportion 
and dystocia group had 10 febrile to the eight afebrile. In the control groiip, 
local anesthesia AA^as used more than all others, Avhile in this limited series 
local anesthesias alone Avere not so dominant. 

Richards^ belicA^es that local imiilantation should be beneficial, but his 
number of patients are too -small to be conclusWe. Anderson and associates^ 
demonstrated that an ■ intrauterine pack completely filling the uterus can be 
left in situ for a protracted period Avhen the sulfonamides are impregnated or 
placed in the pack. We observed one patient AAdio had a pack in the uterus for 
twelA'’e days Avithout febrile reaction. Because of a blood dyserasia the pack 
was left for this time. Sulfathiazole Avas added to the pack and penicillin 
gh'en hypodermically OA^er this entire period. The small pack customarily 
employed in laparotrachelotomy could not compare to the tight pack for post- 
partum hemorrhage. Ramos^ adAmnces great claims for the use of sulfona- 
mide therapy in a prophylactic maimer at the time of cesarean section. Their 
numlier of untreated patients AA^as 429, AAuth a mortality of 4.89 per cent. There 
AA^ere 69 patients AAdiich they treated, Avith a mortality of 1.45 per cent. He did 
not discuss other therapies, as blood transfusion and improved techniciues. The 
mortality rate of 4 per cent is entirely too high by the standards of the better 
maternities in the United States. Perhaps Ramos is dealing AAuth a different type 
of patient than tliat AAliich is encountered in the Chicago Lying-in Hospital. 

Blood Levels 

IIesseltine‘‘ reported blood leA-els on 32 patients (30 AA-^ho had 5 Gm. sul- 
fanilamide, and tAA'O AAdio had 5 Gm. sulfathiazole). Readings AA^ere made at 
the fourth, eighth, tAA^elfth, and tAventy-fourth hours after the deposition. One 
test AA'as made at the sixteenth and also tAA’^entieth hours. 

Tlie ranges for the tAAm patients on sulfathiazole are : 

Ur. dth 8th 24th 

Mg. 3.0 2.6 1.9 

Mg. 1.0 

The thirty on sulfanilamide had ranges at fourth, eighth, tAvelfth, and 
■ lAA'cnty-fourth hours as follGAA'S; 


Ur. 

dth 

Sth 

ISth 

24 th 

Highest 

lO.S 

10.0 

6.9 

6.7 

Lowest 

1.0 

l.S 

2.0 

1.5 


The average of the sulfonamide IcA'els are: 

Ur. 4th Sth 12th 24th 

3.3 4.0 3.S 3.0 

TTiis indicates that gooil absorption can be expected from this site. Hoaa'- 
ever, vales are so erratic and unpredictable that this is an unsatisfactory chan- 
nel for establishing effective and dependable levels. 
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had manifested slight alhuminiiria, but, according to her doctor’s report, this 
had cleared up in a short time. The course of pregnancy was then uneventful 
until one month before admission when there was a return of albuminuria and, 
for the first time, hypertension was observed (140/90). There was a weight 
gain of 28 pounds during the entire course of pregnancjL "When hospitalization 
was advised because of the signs of toxemia, the patient refused, and during 
the ensuing four weeks hypertension continued, accompanied by headaches 
and pedal edema. On the day prior to admission, the patient exliibited rest- 
lessness and epigastric pain, followed by a generalized convulsion on the morn- 
ing of admission. The convulsion lasted ten minutes, followed by unconscious- 
ness ; she was then admitted to the hospital. 

Review of the past history was void for scarlet fever, nephritis, pyeiitis. 
hjTiertension, or contagious diseases. Menses began at 18 j^ears of age and 
were accompanied by severe occipital headaches throughout her adult life. 
Both the patient and her robust brother give a history of fainting upon slight 
provocation, especially with emotional excitement. There was vomiting dur- 
ing the first trimester, with return of that .symptom two Aveeks prior to admission. 

On admission, the patient Avas observed to be obAdousIy in the third 
trimester of pregnancy, haAung generalized tonic and clonic convulsions (ap- 
parently the second seizure). Her temperature Avas 98.6° F., pulse 145, respi- 
ration 30, and blood pressure 207/160. Examination of the eye grounds re- 
A'-ealed bilateral peripapillary edema, numerous points of A-V notching, Avith- 
out great disproportion in the A/V ratio. One flame-shaped hemorrhage was 
noted. Examination of the chest reA-^ealed gallop cardiac rhythm and moist 
pulmonary rales at both lung bases. Edema of the extremities Avas described 
as slight. Other than the obstetric findings (eight to eight and one-half months 
pregnancy, not in labor, vertex presentation, normal fetal heart tones) the re- 
mainder of the physical examination Avas negative. 

The folloAAdng laboratory data Avere obtained on admission : Urine: albu- 
min 65 per cent moist (Purdy) ; sugar: negative; sediment: 10 red blood cells, 
20 white blood cells, fcAv hyaline easts (high poAver field). Blood Chemistry: 
carbon dioxide, 22; urea, 16.7 ; glucose, 87. Venous Pressure: 175 mm. HjO. 


Eclampsia Avas handled bj’" the usual methods of dehydration and sedation. 
No further coimilsions Avere experienced. Onset of labor Avas spontaneous, 
and delrtery Avas accomplished by Ioav forceps and episiotomy under local anal- 
gesia the folloAving afternoon. Blood lo.ss at delivery Avas estimated at 400 c.c. 
Blood pressure prior to deliA'ery AA’^as 350/100, but by the conclusion of the 
delivery it had fallen to 78/50, although delivery Avas aceompli.shed Avdthout 
difficulty and the third stage Avas entirely normal. Shock Avas treated by trans- 
fusions of citi’ated blood and pooled pla.sma, Avitliout effect on the blood pres- 
sure. Tavo doses of adrenalin intraA^enonsly Avei e required to elevate the blood 


pressure aboA'e shock IcA-el, after Avhieh it became stabilized at 90 to 300 sys- 
tolic. If Avas estimated that the blood pressure remained at severe shock leA'cl 
for about one and one-half hours and at mild shock level for about nine hours, 
during AA'hieh time 4 c.c. of Esehatin A\'ere given intravenously. The pulse rate 
remained at 132 for eighteen hours. Because of very poor urinary output dur- 
ing the first tAventy-four hours after delivei-y. diathermy Avas given over the 
kidney areas and hATieftonic glucose Avas administered in large quantities. 
intravenou-sH, with Ringer’s lactate solution to combat the acidosis. Improve- 
ment Avas sloAV, but by the fourth hospital day, the urinary output had i-eached 
700 c.c. for a tAvelve-hour period. 

Because of a marked anemia, on the seventh hospital day the patient Avas 
mvpn a transfusion of 500 c.c. of eitrated blood. By error this was followed 
bv a liter of di.stilled Avater. Before the error awis detected, the entire infusion 
had drained and the patient complained of generalized aching, had several 



ACUTE POSTPARTUM NECROSIS OF THE ANTERIOR HYPOPHYSIS 


Edward W. Nelson, M.D., and Jack P. Michaels, M.D., New Orleans, La. 

(From ihc Feparimcnts of Ohstctrics and Gynecology, School of Medicine, Tiilanc University, 

and the Charity Eospiial of Louisiana) 

W E HA^EE recently (publication of case delayed by military service) bad 
experience with a case of acute postpartum necrosis of the anterior 
hypophysis, wherein the patient exhibited spontaneous hypoglycemia of a 
severe degree and survived the acute episode long enough to display some of 
the manifestations of Simmonds’ disease. Because of the infrequency of cases 
wherein the clinical diagnosis has been made, followed by a temporary recov- 
ery, subsequent death, and autopsy, we desire to report this case in some detail. 

Much confusion is apparent in the present-daj’^ literature regarding the 
physiology of the anterior pituitary, but some light is being brought into the 
picture by the increasing attention to desti'uctive lesions of the anterior lobe, 
following shock at delivery, resulting in the clinical picture of Simmonds’ 
disease. In 1883, SimpsoiP described the syndrome, described the clinical 
course, and mentioned etiologic factors, but it was not until 1914 that Sim- 
monds® described the pathology of the disease that bears his name. Maresch,® 
in the same year, called attention to the fact that hypopituitarism was likely 
to occur in patients ivho experienced repeated labors, especially when accom- 
panied by hemorrhage. He maintained that those eases represented functional 
exhaustion of the pituitary gland. Silver,^ in 1933, reported that in 26 out of 
39 autopsies on cases of Simmonds’ disease there was atrophy or fibrosis of the 
anterior pituitary. He explained the etiology of this pathologic picture by 
assuming embolism of the pituitary vessels, as a result of puerperal sepsis. 

The recent woz’k of Sheehan®'® and Murdoch has shown conclusively the 
close relationship between postpartum necrosis and shock and hemorihage at 
delivery. Since the ivork of these investigators, isolated reports have appeared 
in the literature. In 1942, Escamilla® and Lisser presented the most complete 
review and analysis of the literature to date. They collected data on 595 
cases suggestive of Simmonds’ disease in one form or another. This 'v^aluable 
material was gathered from a thorough search of the literature, personal com- 
munications, and their own cases. All cases were subjected to critical analysis 
regarding etiology, symptomatology, and treatment. According to their study, 
there had been until that date 27 eases of Simmonds’ disease, upon whicli 
autopsies had been performed, and the etiology established as originating from 
massive necrosis of the anterior hypophysis, accompanying collapse or hemor- 
rhage at delivery. 

Case Report 

Mrs. L. V., a 32-year-old white primigravida, was admitted to the Charity 
Hospital on April 11, 1942, having generalized convulsions. The last normal 
menstrual period had beezi on July 4, 1941, and the patient had been under a 
physician’s care since the sixth week of pregnancy. At the third month .she 
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On the fifteenth hospital da 3 % the patient Avas able to sit up in a chaii' all 
day, and visit her baby in' the nursery. Blood chemistry on this day: urea, 
59 ; creatinine, 5.5 ; glucose, 58 ; chlorides, 445. Two days later, the patient 
developed signs of a thrombophlebitis (seeondarj’- to glucose administrations) 
in the right saphenous vein. The folloAving day the saphenous and femoral 
veins on that side ivere ligated, folloived by lumbar sympathetic block. Dur- 
ing the next feAv days the patient ran a septic course and the general con- 
dition became Avorse. Urinary output diminished, and pyuria became marked. 





METRIC I 


Fig. 1. — Enlarged photograph of sectioned pituitary gland, showing massive necrosis of anterior 

lobe. 



j.'if; 2. — Photomicrograph of necrotic area of anterior pituit.ary, .showing a few 

ments at periphery. 


U.'mdiilar el<’- 


■\Vith o-eiieral supportive therapy, the condition again im])i-oved. and on j\la,v ^ 
(22ndlu)spi1a] tlay) thyroid thei-apy Avas .start eti. Tavo da.ys later the patient 
I'cliipsed and agaiii the septic picture became ])i-onounced. On .May 7, general- 
ized maculopapular .spots appeared, and blood cultui'e Avas rejiorted as positive 
ioY Siaphylococcu!; alhns. Blood cheini.stry: urea, lOS; creatinine, JCIfy; sugar. 
‘^66- chlorides, 515 (infusions had been discontinued, fluid intake Avas very poor, 
nnd’thrs Ava.s i’ntcr])retcd as being veiy eoncenti-atod ) . Repeated blood cultures 
continued positive for Staph. aUnis, and. despite heroic measures, the patient 

rnton*sw\K>rformed immediately following death revealed the following: 
ntuifarif: weight : 0.506 Om. In the anterior lobe there Avas a yellow depressed 
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loose stools, and became stnpoToiis. The blood pressure rose to 180/110, the 
rectal temperature dropped to 95° F., and mucus ■accnmnlated in the thrpat. 
Twelve hours later the patient Avas in a moribund condition. Because of acido- 
sis, and the clinical imiiression of hypoglycemia, 300 c.c. of 5_ per cent soda 
bicarbonate followed by 50 c.c. of 50 per cent glucose Avas administered intra- 
A^enously. Within thirty minutes there Avas a dramatic change in the patient’s 
condition. She Avas relicA’^ed of coma, appeared alert, responded to questions, 
and Avas able to supply missing details in her past history. An infusion of 
1,000 c.c. of 10 per cent glucose Avas then giA'en. It Avas noted here (as it had 
been on the day after admission), that despite administration of large quan- 
tities of glucose intraA’’enously, no glucose spilled over into the urine nor was 
there any apprecialile rise in the blood s^igar. That evening the patient again 
required administration of 50 ]ier cent glucose intraA^enously to combat a relapse 
into a semicomatose state. Again, the response AA’^as dramatic. Blood chemistry 
taken after response shoAved; uonprotein nitrogen, 30; glucose, 104; carbon 
dioxide, 48. 

The folloAAung morning the blood chemistry shoAved: urea, 61; glucose, 62; 
carbon dioxide, 44 ; serum ]n’oteins, 5.11. A continuous drip of hypertonic glu- 
cose Avas given throughout the dajq and administration of adrenalin min. V 
raised the blood pressure to 190/90, but failed to produce a rise in the blood 
sugar level, or promote glycosuria, despite the infusion. 

On the ninth day, despite continuous administration of 20 per cent glucose 
by intravenous drip, the patient became comatose, requiring 50 per cent glu- 
cose to relieve the coma. It Avas then decided that in all probability the case 
Avas one of pituitary necrosis, so Aihole antuitrin therapy Avas begun. No effect 
Avas observed after tAveh’-e hours, during AAdiich time 11 c.c. Avas administered, 
so this therapy Avas abandoned. 

The folloAving day, desoxycorticosterone acetate therapy, in conjunction 
Avith regulated sodium chloride administration, Avas started. TAventy mg. of 
DOCA Avas given in the first tAventy-four hours, Avith a maintenance dose of 
15 mg. day thereafter. One liter of normal saline av'Os alloAved per tAventy-f our 
hours. At this time, the nonprotein nitrogen Avas 75 ; urea, 52 ; creatinine, 9.7 ; 
glucose, 64; plasma chlorides, 445 ; carbon dioxide combining poAver, 44. Another 
transfusion Avas gh’^en, Avithout incident, and improvement seemed to folloAv. 
The urea nitrogen fell to 48, and the glucose rose to 85. The patient remained 
rational, and apparently the DOCA Avas achieving its purpose, because 50 per 
cent glucose was no longer required, although hypertonic glucose infusions 
Avere continued for a f cav days. 

It was noted that lactation had never occurred and that the breasts Avere 
A’^ery small. Urinary output at this time Avas excellent. On the thirteenth day 
the patient’s condition was good, and infusions Avere discontinued. Blood 
Chemistry; urea, 50; creatinine, 7; glucose, 64; chlorides, 574. It Avas noted 
here that, although there Avas not much apparent improAmment in the blood 
chemistry findings, still, definite improvement was refiected because these were 
interpreted as true values, Avhereas pi’eAdous specimens Avere considered to 
haAm been greatly diluted, because of the continuous infusions. 

AVhen it was attempted to reduce the dose of DOCA, Avithin tAventy-four 
hours the patient relapsed into a comatose state, Avith mild eoiiA'-ulsions. Blood 
glucose Avas reported as 48. Rectal temperature Avas 95° P. AVith adminis- 
tration of glucose and increased dosage of DOCA (5 mg. eAmry six hours, 
rather than every tAveNe hours) the patient’s condition again rapidly improA’-ed. 

The basal metabolism rate Avas determined and found to be -31. It Avas 
noticed that broAvnish pigmentation, preAuously noted, seemed to be increasing, 
especially over the arms. X-ray of the eliest revealed no disturbance of the 
cardiothoracic ratio. 
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deliveiy. It has been suggested that there is thrombosis of the pituitary ves- 
sels, but this has never been shown consistently at autopsy. More likely, 
associated with general collapse, there is collapse of the vessels and sinusoids 
in the gland itself. If prolonged, this could, in itself, produce the typical 
picture of ischemic necrosis. However, stagnation and physioeheinical changes 
in the blood might conceivably account for the small thromboses seen in the 
smaller vessels, within the gland substance, and the theory of thrombosis seem 
to hold. In any event, microscopic examination of the necrotic area always 
gives the typical appearance of ischemic necrosis — infarction. Various authors 
(Silver, Riecker, Curtiss) emphasize the importance of puerperal sepsis, and 
attribute the necrosis to embolic phenomena. It is the opinion of most authors, 
however, that sepsis plays a minor role in most eases. 


Treatment 


The results of treatment, to date, have been so discouraging that prophy- 
laxis bears more emphasis. Impi’oved obstetrics, proper prenatal supervision, 
careful conduct of the third stage, and the judicious management of the com- 
plications of pregnancy, especially those Avhich predispose to hemoi-rhage and 
collapse, are of utmost importance. Preliminary blood matching and “Rh” 
determination of “dangerous eases,” Augilant observation for the early signs 
of shock, and the prompt, or better, pi’ophylactic administration of blood 
and/or plasma assume an even greater obstetric significance in the light of 
pituitary necrosis. Sheehan has shoAvn that 25 per cent of patients suffering 
collapse at delivery subsequently exhibit evidence of Simmonds’ disease. 

Second in importance to prophylaxis is early diagnosis. I'his often must 
depend upon suspicion, or realization of the fact that conditions are present 
for the development of this complication. Treatment of the developed con- 
dition may be considered under two headings; early, and late. Early treat- 
ment is directed tOAvard relicAung shock, replacing blood lo.ss, and correction 
of the obstetric situation Avhich precipitated shock. The blood chemistry should 
be studied early and frequently. Hypoglycemia should be prevented, as many 
of these cases die in coma, undoubtedly associated Avith a h.Aqjoglyeemic state. 
Secondary collapse or hemorrhage must be prevented, once the acute episode 
is controlled. 

Unfortunately, most of the discussions of treatment in the litei-ature are 
concerned Avith the therapy of Simmonds' disease, or the late effects of tin' 


necro.sis, and little is offered in the management of the acutely developed con- 
dition. It has been shoAvn in animal study that total hypophyseetomy need 


not be folloAved by death. We haA'e been able to locate only one article re- 
lating a human case report, and in this instance the gland had sloAvly lost its 
function by the development of a tumor. This patient was alive thi-ee years 
after total* hypophyseetomy, but demon.strated osteogenic effects and fairly 
eomstant hvp’oglvcemia. Vh* know of no instance wheie a patient survived 
the extirpation of an entirely normal pituitary gland. If seems likely, how- 
ever \hat such would be po.ssiblc. because, in many of the cases of severe 
Simmonds’ disease, postmortem examination years later has shown almost 
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area replacing about 85 per cent of the gland substance. ll'Iicroscopically, prac- 
tically the entire anterior lobe stained pink, without any cellular details. Only 
a few pyknotic remnants of nuclei were noted. Adjacent to the pars intermedia, 
a few acini were noted. The blood vessels showed thrombosis and occlusion. The 
posterior lobe was normal (Pigs. 1 and 2). Breast: the acini and ducts were small 
and greatly separated by a large amount of adipose .tissue. Ovaries: no Graafian 
follides or corpora lutea were noted. TJieriis: no endometrium was noted. Ad- 
renals: grossly normal. Microscopically, the cells of the reticular and fasicular 
layers were highly vacuolated. The medullary cells stained darker than usual. 
Lungs: on the right there was a subpleural abscess, with apical pulmonary filjro- 
sis. Pancreas: the pancreas weighed 100 Gm., and showed no gross or microscop- 
ic pathology other than an increased amount of loose fibrous tissue surrounding 
acini, ducts, and islets. Kidneys: right 100 Gm., left 135 Gm. The right kidney 
lay in the midline, adjacent to L4. It had a bizarre shape, and presented no 
definite hilum. A^essels entered at llie superior pole. Ureter left the kidney 
from three sites. Capsules of both kidneys stripped vdth difficulty. There was 
indistinct demarcation between llio eor1,ex and medulla. Calices and pelvis of 
the left kidney were normal. The right renal artery and vein arose just above 
the bifurcation of the aorta and inferior vena cava, res]5 actively. Microscopi- 
cally, there was dilatation of the tubules and Bovnnan’s spaces. In the inter- 
stitial tissues there were eolleelions of polj-s and macrophages. Right Femoral 
Vein: firm gray blood clot 3 cm. long, extending into the external iliac vein. 

Discussion 

The patient in whom postpartum necrosis of the anterior pituitary oc- 
curred may die early in the puerperium, either as a result of obstetric shock, 
or of the necrosis per se. In this instance, localizing symptoms and signs are 
difficult to define, and diagnosis may rest upon empiricism, if death occurs 
before fourteen hours have elapsed, examination of the pitxiitary will fail to 
reveal the lesion. 

On the other hand, if the patient siu-vives the immediate crisis, the clinical 
picture is distinct, although variable, and dependent upon the proportion of 
gland substance destroyed. Sheehan emphasizes the quantitative aspect of 
Simmonds’ disease. It has been shown that patients may exhibit no symptoms 
following destruction of 50 per cent of the anterior lobe, while destruction of 
75 per cent xvill give rise to moderate syniixtoms, and only with destruction of 
90 per cent of the gland substance will severe clinical symptoms be given. 

In the early puerperium, the only localizing signs are the inhibition of 
lactation, and occasionally hypoglycemia, later a characteristic pattern of 
signs and symptoms appear, depending upon the degree of pituitary damage. 
Amenorrhea, hypometabolism, hypoglycemia, hypopiesia, anemia, loss of body 
hair, apathy, asthenia, progyria, and occasionally, but terminally, cachexia are 
noteworthy manifestations of this condition. 

The exact mechanism whereby pituitary necrosis is produced is unknown. 
Jieveral factors conducive to the development of this strange phenomenon have 
long been known: (1) Hyperplasia of the pituitaiy during pregnancy; (2) the 
rigid bony cage enclosing the gland, resisting the hypertrophy; (3) sinusoidal 
arrangement of the blood vessels in the parenchyma. Incongrously xve must 
admit the very rich blood supply afforded by the circle of Willis. The initiating 
mechanism, at any- rate, begins with collapse from shock or hemorrhage at 
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prepared still retains the major portion of the total activity of the crude ex- 
tract. The chemically impure amorphous substance remaining in the mother 
liquor has been shown to be capable of maintaining life in the adrenalectomized 
dog in of the amount required of DOC and Yjoo the amount required by 
corticosterone.^^ 


For glueogenesis, corticosterone, compound E, and their derivatives vdth 
oxygen on Oil are necessary, whereas DOC appears to have the most marked 
effect on the distribution of electrolytes. For the maintenance of normal 
adrenal function, the amorphous fraction is most efficient.^^ It has been 
stated^’^ that carbohydrate metabolism is somewhat dependent upon electrolyte 
and water balance, as shown by the fact that adrenalectomized animals can 
be maintained with regards to blood sugar and liver glycogen, on a diet high in 
salt and water, even in the absence of adrenal cortical hormone. However, 
these animals are peculiarly susceptible to stress, and even mild stimuli may 
precipitate against insulin in the insulin-sensitive adrenalectomized animal.^' 
It has been shovni that adrenalectomized animals have lowered resistance to 
toxins and infections. There is an appreciable decrease in antibody formation, 
and the whole defensive mechanism seems to be less responsive after adrenal- 
ectomy. 

Hartman reported a lactation factor,'® which enabled female rats to lac- 
tate in the presence of adrenal insuffieiency. Compound E is also said to be 
effective in promoting lactation. 

In planning cortical replacement therapy, one is confronted with the prob- 
lem of substituting control of two widely different functions of the adrenal 
cortex, namely the maintenance of normal water and eleetroljde balance, and 
the regulation of carbohydrate metabolism. The changes relative to disturbed 
water and electrolyte metabolism may be relieved by DOC; those related to 
carbohydrate metabolism may be remedied by whole cortical exiract, oi* the 
corticosterone series, compounds A, B, E, and F of Kendall. 

4. Anterior PiUiitary-liJce Hormones . — .Some success has been reported wth 
the use of proge.sterone. This is easily understood, in the light of the above. 

5. Thyroid . — ^^Hiile Sheehan' has contended that the use of thyroid ex- 


tracts may be dangerous, he reports good results in the myxedematous type 
of patients. On the other hand, J. H. Means"’ has shown that it is e.xaetly 
this type of patient that presents the real dangei- in employing th 3 n-oid therapy, 
'file complication most to be feared is the development of .sudden adi-enal 
cortical failure. To prevent thi.s, Means recommends high salt intake and an- 
terior lobe extracts. He reports two cases of pituitary failure, associated with 


mvxedema, treated by thjToid extract. The first patient died, showing true 
.Sfmmonds’s disease with diffuse fibrosis of the anterior pituitary. The other 
patient was rescued by salt therapy. The patient ^ve have present cfl was aj.- 
parentlj" made Avorse bj' thj’roid tlicrapA. 

6 /Vcr/mmcJ/.— Sheehan' has suggested that the most promising hope in a 
case of ^immonds’ disease i-e.sulting from pitnitai-y necrosis is the ^.ccurrencc 
„‘t iu.otlie.- ,>rcg„m.cy. It »PI.»a.-s ‘'•“t 

pro..n-nicy oiisueil. there was olinietil cure, or niarke.l roiniss.o,, of llie symp. 
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complete clestrnctioii of the anterior hypophysis. Be that as it may, extensive 
necrosis is a major shoclv to the normal physiolofiy, and some sort of snhstitn- 
tion therapy should he attempted. 

1. Fiiuifanj Exfrads . — There are reports of success following the use of 
various extracts of whole anterior ])ituitary substance. This line of therapy 
is entirely rational, but, unfortunately, feeble. The available extracts are of 
uncertain ijotency, as there is no chemical or biologic standardization. The 
only thing certain is their impotence, and it may be stated that they fall in 
the general category of “endocrine soui)s.” In the futui’c, with improved 
chemical methods, much is to be expected from this line of thei-apy, but for 
the present we must rely largely upon other therapeutic weapons. 

2. Ghicosc . — Glucose is invaluable in those cases exhibiting disturbed car- 
bohydrate metabolism, but it must be remembered that tolevniice to glucose 
will increase until functional exhaustion of the islets of the pancreas occurs. 
Then diabetic failure will supervene. Nevertheless, concentrated glucose should 
be employed generously until carbohydrate metabolism can be regulated. As 
well shown by this case, one iiiust be more than attentiA’c to the veins of 
patients receiving hypertonic glucose, because, while the glucose may be life- 
saving, the administration may indirectly cause the death of the patient as a 
result of phlebitis and septicemia. 

3. Adrenal Extracts . — ^Because of the rather acute adrenal failure second- 
ary to removal of pituitary stimulation, attention must be given to replace- 
ment therapy until such t ime as pituitary function can be restored or replaced. 
While pathologic changes in the adrenals have been consistently reported, 
there is no reason to assrrme primary adrenal damage, so that replacement 
therapy is dependent rriron absence of pituitary stimulation. 

There are no hard and fast rirles governing the dosages of adrenal ex- 
tracts in the acute crisis. Empiricism must be practiced at finst and, after 
balance has been established, the general rules applied in most cases of Ad- 
dison’s disease may be followed, depending upon the severity of the case. 
It must be remembered, however, that just as in Addison’s disease, potassium 
restriction is just as necessary as sodiurrr administration. 

In the treatment of acute cortical deficiency, most authors agree that the 
administration of whole cortical extract is preferable to the use of desoxy- 
corticosterone acetate. KendalB® has listed eleven steroids of known formulae, 
in the corticosterone group. In addition to these, the adrenal cortex is known 
to contain desoxycorticosterbne, progesterone, estrone, and certain androgens. “ 
Of special significance are the stei’oids designated by Kendall as Compounds 
A, B, E, and F. These four steroids ail contain an oxygen atom on Oil, which 
desoxycorticosterone does not, and this is of importance in carbohydrate me- 
tabolism. KendalP® credits the ketol structure on C17 for enabling the cor- 
tical hormones to maintain life in the adrenaleetomized animal. Progesterone 
possesses such a group, and has been shown to be capable of prolonging life 
in the adrenaleetomized animal.^^ 

It is interesting to note that, desx)ite the isolation of so many chemically 
pure steroids from the adrenal cortex, the mother liquor from which they are ^ 
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O XIR attention was drawn to the stud}^ of this unfortunate accident of labor 
because of an unusual grouping of cases which followed one another with 
alarming rapidity, and Imeause of dissatisfaction with the results of our treat- 
ment. Survey of the literature did not help us to define the piu1)lem and formu- 
late its solution, for we encountered frequent acceptance of types of treatment 
which were obviously unsuccessful and at times outmoded by recent obstetric 
advances. We were therefore led to a study of 71 cases of prolapsed cord Avhicli 
had occurred in our hospital during the period of ten years prior to this analysis. 
Our incidence approximated the 0.42 per cent reported by Bourgeois® in 1941. 

Etiology . — In seeking etiologie factors we studied parity, presentation, and 
pelvic type with the following findings : 

1. Parity: There were 29 primiparas in our group. Tliis does not allow 
any conclusions regarding the significance of pai-ity as an etiologie factor in 
our cases. Mengert and Longwell® have stressed the dangers of operative de- 
livery in this group, for thej^ found the fetal mortality in primigravidas almost 
twice that of multiparas. This is a significant consideration. 

2. Presentation: We have encountered a similar preponderance of abnoimal 
presentations to that reported by others.’"* Our .series includes : 


Vertex 

Breech 

Transverse 

Compound 

Twins 


30 

20 

7 

1 

i3 — of the.se twins: 

Vertex 
Breed) 
Transverse 
- Compound 


14 

0 

2 

1 


This incidence is understandable, for tlie presentation other than vertex 
makes the cord more likeh* to prolapse througJi the unfilled lowei’ uterine seg- 
ment. 

3. Pelvis: We have not found a high percentage of contracted pelves. In 
our group of 71 cases, the pelves were cla.ssificd (clinically for the most parf ) 


as follows; 

Gynecoid 

Android 

Anthropoid 

Fiat 


rA 

8 

t) 

3 


In the entire group 65 were considered adequate for laboi-; six were con- 
cidoTorl «onall This does not indicate that bony dy.stocia was an important ele- 
ment It i.s in accord with the ohservat ions of Bourgeois, who believed other 
ai ipulative or accidental factor.s to be more nni)ortant ctiologncal y He 
stressed the dangers in this regard of bagging or n.anual rotation of high beads 
anTalso such awident.s a.se premature rupture ol the membranes and increased 
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tonus, begimihig' in tlie earlj^ Aveeks. However, one of his eases experienced 
the almost unbelievable coinplieation of another, a seco7id pituitary jiecrosis 
in the subsequent pregnancy, and this Avas clearly demonstrated at autopsy. 
The physiologic hyperplasia of the pituitary during pregnancy, is, of course, 
the underlying basis for the improA^ement in his eases, and this leads to tAvo 
interesting speculations. First, hoAv is one to enhance the chances of preg- 
nancy in a Avoman Avith Siminonds’ disease, AAdien the possibilities are so very 
poor, by the Amry nature of the disease? Second, AAdiat is the cause of the 
physiologic hyperplasia of the pituitary in pregnancy? "While the latter might 
seem a A'ery elementary question, because of its very simplicity it seems to 
have eluded solution. AYhen the ansAvcr to this second question is knoAAUi, the 
problem of replacement therapy may be a])proache.d on a lAiueh more rational 
basis. 


AVe TA’ish to cxijress our uppreciation to the Department of Pathology, CliaritA’ Hos- 
pital, for their assistance in studying this case, particnlarlj’" Dr. Emma !&toss, who made 
valuable suggestions regarding clinical studies, and Dr. Philip Pizzolato, who performed 
the autopsy. 
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Tabi.e III. Tncomim-ktk CKKViCAr, Dilatation — Live Babies 


CASE NUMBER 


TREATMENT 


6 

10 

42 

(50 

02 

(59 

70 


Cord replaced; bagging; ver.sion and extraction 

Full dilatation allowed ; version and extraction 

Manual dilatation; version and extraction 

Full dilatation allowed ; spontaneous breech delivery 

Attempt at replacement and bagging; cesarean section 

Cesarean section 

Diihrssen’s incision; breech extraction 


In breaking down the other group of failures, the instances of incomplete 
cervical dilatation where the infants did not survive, one first encounters eight 
of these 19 cases where the infant was either nonviable or in such poor condition 
before treatment was attempted that survival was unlikely. For the rest, at- 
tempts at cord replacement, Braxton-Hieks version, or expectant treatment were 
all attended by a notalile lack of success. Furthermore, this group harbored 
the two maternal deaths in the series; No. 31 died of cervical laceration, hem- 
orrhage, and shock initiated liy attempts at manual dilatation of the cervix 
and breech extraction — moreover, this operation was attempted in the face of 
known intrapartum death of the child; No. 49 died of peritonitis resulting from 
i-upture of a l 3 Tnphogranulomatous rectal stricture — this was incurred during 
bagging and later bi-eeeh extraction of a dead fetus. 

Conclusions and Recommendations 

1. As in other serious disorders wliere treatment is difficult, early recog- 
nition is most important. We therefore advise; (a) prompt pelvic examination 
when the fetal heart indicates fetal distress; (b) scrupulous attention to the 
time ot! rupture of the membranes in breech and transverse presentations and 
multiple pregnancies; immediate pelvic examination unless contraindicated. 

2. Successful outcome is to be anticipated Avith full cervical dilatation by 
the use of the apiiropriate obstetric operation; forceps deliverj^, breech extrac- 
tion, or version and extraction, carried out promptly but Avithout undue haste. 
It is AA'ise to alloAv fetal rccoveiy from anoxia (after eleAmtion of presenting part) 
before attempting delivery. 

3. Improvement in results Avuth incomiilete cervical dilatation might be 
obtained by pursuing the folloAving policy: (a) AAuth recognition of a prolapsed 
cord, tlie patient should be transferred to a delivery room table, placed in com- 
bination lithotomA’^ Trendelenburg po.sition, anesthetized Avith oxygen-ether by 
a trained anesthetist, and examined under sterile conditions, (b) the examiner 
should lift the presenting part out of the inlet in an effort to relieve pressure 
on the cord, (c) if the fetal heart returns to normal and if the patient is 
primipaz-ous, or the cervix le.s.s than 3F dilated, the patient should be .subjected 
to cesarean section. While preparations for operation and induction of full 
anesthesia are completed, the examiner should continue to bold the presenting 
part out of the pelA'is; the fetal heart should be checked repeatedly, (d) If 
the patient is multiparous and the cervix is 3 or more fingerbreadths dilated, it 
mav be iiossible to sccui-e safe operative dilatation by the u.se of the dilating 
ha^. This of cour.se calls for prior replacement of the cord whieli will be po.s- 
siWe only Avith lesser degrees of cord prolaiise. 





GUSBERG: PROL/\J\SE OF UMBILICAL CORD 


827 


pressure incidental to struggling under anestliesia. Mengert and Longwell were 
of the opinion that premature rupture of the membranes was less important than 
length of cord. 

It is evident in general that many factors, whose incidence and onset are 
uncontrollable, play an important etiologie role in prolapse of the umbilical 
cord. Therefore, early recognition and prompt efficient treatment are neeessary 
to meet this problem. It is of interest to point out here that there were seven 
eases of cord pi'csentation during tliis same ten-year period of study and to 
note that there Avere no fetal deaths in this group. Of these seven cases, three 
Avere discovered on the delivery table Avhen the cervix was fully dilated and the 
patient ready for delivery, AAdiile four were discovered during a pelvic examina- 
tion Avliieh Avas performed for failure to progress, irregularity of fetal heart, or 
unduly high station of the fetal heal. 

Fetal Survival . — ^Fetal sahmge Avas poor. In our group Avas noted; 

Total babies avIio died 28 (39 per cent) 

Viable babies ■who died 23 (32 per cent) 

BreakdoAvn of this fetal mortality reveals the major significance of the de- 
gvee of cervical dilatation at the time of prolapse. 


Table I. Fetal Survival 



] live BABIES 1 

DEAD BABIES 

Cervix fully dilated (or almost dilated) 

36 

9 

Incomplete dilatation of cervix 

7 

19 


It is obAdous that the time factor and ease of prompt, delivery Avere most 
important in securing a living child. It is of interest, therefore, to further 
study treatment of individual eases in tAvo groups 

1. The group Avhere dead babies AA^ere obtained in spite of full cervical 
dilatation : failure under relatively favorable conditions. 

2. The group where live babies Avere obtained in spite of incomiilete cervical 
dilatation : success under relatively unfavorable conditions. 

It is obvious that in each of these instances the baby’s condition before 
treatment of the prolapsed cord Avas so compromised or unpromising that no 
better result could be expected of any form of delivery. 

This heterogeneous group permits no conclusions other than the recognition 
that good fortune may occasionally inteiwene AAffien good judgment is lacking. 


Table U. Full Cera'ical Dilatation — Dead Babies 


. CASE 
NUMBER 
2 
24 


25 

27 

45 

52 

57 


63 

64 


I treatment 

jlmmediate breech extraction 
[Cord replaced; delivery rvith fundal 
pressure 
Assisted breech 

Pituitrin — spontaneous delivery 
Immediate version and breech extraction 
Immediate version and breecli extraction 
Cord replaced; attempted forceps at 
i home (11% lb. baby), later forceps 
I extraction in hospital 
Cord replaced; internal cephalic version 
I and spontaneous delivery 

1 Aversion and breech extraction; difficult 
operation for transverse presentation 
in tonic uterus 


CONDITION OF BABY 
Poor condition before treatment 
Nonviable infant 

Non viable infant 
Nonviable infant 
Poor condition before treatment 
Poor condition before treatment 
Baby died before successful forceps 
delivery 

Nonviable infant 

Infant probably dead before treat- 
ment 
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THE TREATMENT OF ACUTE POSTPARTUM THROMBOPHLEBITIS 
OF THE LOWER EXTREMITY BY CONTINUOUS 
CAUDAL ANESTHESIA 

Lt. Comdr. Ralph C. Benson (M.C.), U.S.N., Long Beach, Calif. 

(From the U. S. Naval Hospital) 

T he treatment of thrombophlebitis of the lower extremity is one of the 
most time-consuming and discouraging therapeutic measures attempted, 
particularly when handled by the traditional regimen of rest, elevation of the 
affected part, heat, and sedation. Heparin, dicumarin, penicillin, and sulfon- 
amides are expensive, difficult of administration, dependent upon laboratory 
studies and control, or are only adjuvants to the so-called "conservative” 
or supportive treatment. However, if vascular inadequacy has become estab- 
lished, these medicaments will be of little or no value, and a confinement of 
six to eight weeks in bed followed often by years of .swelling, pain, and dis- 
ability confronts the patient. 

Phlegmasia alba dolens, "milk-leg,” or, more properly, postpartum femero- 
iliac thrombophlebitis is a catastrophy of the puerperium, and although much 
has been done in the prophylaxis of this complication, less has been accom- 
plished in its treatment. 

It is not within the scope of this paper to discuss all the causes of acute 
fenioroiliac or femorosaphenous thromphlebitis, nor are we concerned pri- 
marily with their prophylaxis or diagnosis here, important though they may 
be. Moreover, although it is recognized that not all early eases are clear-cut, 
that the complete, typical findings are not invariably seen, and that a phlebo- 
thrombosis mu.st be ruled out, avc .shall consider only the therapy of definite, 
acute postpartum infectious vascular occlusion of the venous system of the 
leg by continuous caudal anesthesia. 

Pathologic Physiology of Thrombophlebitis 

In 1934, Leriehe and Kunlin^ promulgated a theory of vasospasm in and 
about a vessel involved in a thrombophlebitic process. The vasomotor reflex, 
they indicated, originated in the irritated segment, involving the central nerv- 
ous* system, with a resulting upset of the normal intervascular relations. There 
were three phases involved in this process : (1) vasospasm — constant and most 
significant, (2) extension of the thrombus, and (3) arteriospasm, Leriehe and 
others^'^ reported numerous cases of thrombophlebitis all relieved by .sympa- 
thetic nerve block following paravertebral injection of local anesthetics. 

The development of the manifestations of thrombophlebitis, therefore, was 
on a basis of disturbed physiology, in.a very large measure, rather than oi. an 
anatomic-pathologic foundation. 

In 1939 Ochsner and DcBakcj-"" * reported studies tending to prove that 
the evidence of pathology in the alTcctcd limb was not due to vaso.spasm so 
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4. If the infant has already succumbed at the time of recognition of the cord 
prolapse or it has been so badly compromised that the fetal heart cannot be im- 
proved with oxygen and elevation, it is unprofitable to subject the mother to 
major oiistetric operations. 
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Continuous Caudal Anesthesia Technique 

Hingson, Edwards, and Southworth’s technique®’ “ is the injection of 30 c.c. 
of (usually) 1.5 per cent metycaine in Ringer’s solution into the sacj-a] space 
through the sacral hiatus. A Hingson malleable 19 gauge 2^-inch or 3-inch 
needle is preferred. Twenty c.c. of the solution is injected per hour for four 
hours or more for prolonged effect. This cycle of four-hour treatment may 
be repeated once or more with interspaced “rest” periods, the needle being 
left in situ during the entire treatment. During this time, the patient is free 
to lie on the side or back with the legs elevated to 15°. 

Complete relief of pain is reported within fifteen minutes after caudal 
injection, and no resumption of the discomfort is usually reported by the 
patient throughout the course of twelve or more hours of treatment. Simul- 
taneous bed rest with slow, regulated exercise is naturally helpful in main- 
taining muscle tone with the prevention of extension of the thrombophlebitis. 
The patient is allowed up soon after the course of treatment, the local tender- 
ness having disappeared altogether, with most if not all the edema. An elastic 
bandage or stocking has been recommended for a week or more, until vascular 
balance is re-established.^®’ “ 

Ellis and Sheffery^®’ have added a series of 16 eases of pelvic thrombo- 
phlebitis to those (number not revealed) cases of femoral thrombophlebitis 
recorded by Hingson and Edwards.® Also, one case of acute femoroiliac 
thrombophlebitis, postoperative, cured by continuous caudal anesthesia is re- 
viewed by Urschel and Salley.^^ These four reports are the only articles noted 
in the literature to date emplojdng the continuous caudal anesthesia technique 
in such treatment. Not a single ease of embolism has been reported following 
the institution of sympathetic nerve block by either the lumbar paraverlebral 
or the caudal- methods. 


"We have treated five eases of acute postpartum thrombophlebitis of the 
lower extremity (three deep-femoral and two extensive superficial-saphenous) 
by continuous caudal anesthe.sia vith spectacular, prompt, and complete cure. 


Review of Cases 

Table 1 briefly summarizes the clinical course of these five (uisos of throm- 
bophlebitis, including the antejiartum. intra- and postpartum complications 
contributing toward septic vascular occlusion. 

"We, together with others concerned with Ihe problem of postpartum throm- 
bophlebitis, are naturally vitally interested in its prophylaxis. However, it is 
apparent that neither will Iransfusions nor sulfa-penicillin therapy insure pa- 
tients against phlebitis, nor will they cure many patients so affected. How- 
ever where these and certain other measures have failed, caudal anesthesia 
often appears to effect a cure (Cases 1, 3, 5). 

Continuous caudal aue.sthesia was employed in a single course in one in- 
stance (Case 3), and in two counscs in four patients ICases 1, 2, 4. 5) in our 
study of therapy of thrombophlebitis of the lowei- extremity. Pontocainc 
and/or metvcaine were used as anesthetic agents in all eases. 'The a])parenf 
variation was deliberate in an effort to te.st these long-acting di-ugs. However, 
the standardization of medication, dosage, and duration of ti-catment of throm- 
honhlebitis bv continuous caudal anc.sthesia are problems rerpnnng furtJier 
study Sorfthe optimum medication and a settled routine of therapy arc 

e.stablished. 
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miicli as to arteriospasm, and that in some cases no inflammation or infection 
was apparent. In these latter cases, phlehothrombosis was the term employed. 

Spasm, in thromhophlehitis, is a major cause of pain and edema. The 
normal passage of fluids from each capillary loop into the tissues is from the 
arteriole end, Avhereas, the return of the extracellular fluid into the vascula- 
ture, excluding the Ijonphatics, is via the venule end of the loop. 

In the spastic vasculature of a thromhophlebitic extremity, the blood flow 
is diminished, the endothelium of the capillaries is altered by hypoxia and the 
excess catabolic products, and the permeability of the vascular walls is in- 
creased. Exudation of fluid occurs at this point and a collection of inter- 
cellular, perivascular edema, fluid is the result. The resorption of this excess 
fluid is difficult, for the arterial pressure in the extremity is lowered, the 
venous pressure is increased, and the pumping effect of the arterial pulsation 
is minimized in a spastic system.®'' 

Sympathetic nerve block not only relieves the vascular spasm but also the 
pain, and allows collateral circulation to become effective. 

This greatly diminishes the permeability of the capillaries, markedly re- 
duces the probability of the extension of the thrombus, relieves back stasis 
and facilitates the natural processes of resolution and repair. 

Ochsner and his associates^ popularized the paravertebral lumbar sj^pa- 
thetie nerve block in the treatment of cases of thrombophlebitis. After inser- 
tion of three to five needles and the injection of an anesthetic agent into the 
paravertebral space opposite L.1-5, complete relief of pain held for about one 
to two hours, and the leg became flushed, warm, and dry. Although complete 
relief of pain was rather temporary, the flushing of the extremity continued 
for a number of hours. The clinical course was generally: (1) immediately 
after injection — complete relief of pain with rarely three injections necessary; 
(2) within twenty-four hours — decline of temperature to normal in seventy- 
two to ninety-six hours; (3) reduction in edema in the first t%venty-four to 
forty-eight hours with complete disappearance of sivelling in seven to ten days 
(average four days). 

Sympathetic nerve block, based on sound clinico-pathologic investigation 
and not empiricism, reduced the duration of illness in acute femoral thrombo- 
phlebitis from four weeks with supportive therapy to an average of four days ! 

Edwards and Hingson, in 1942,® developed continuous caudal analgesia in 
obstetrics, proAung that the fractional or continuous principle of anesthesia, 
first suggested by Lemmon in spinal anesthesia, could be used over many hours 
for the control of pain. With caudal anesthesia, the sympathetic nerve fibers 
to the extremity running in the rami eommunicantes, and traveling Avith the 
sensory fibers of nerAms are routinely blocked in the epidural space. Continu- 
ous caudal anesthesia Avas next used in the specific treatment of thrombo- 
phlebitis of the leg by these same investigators in 1943.® Thus, a single needle 
insertion technique Avas substituted for multiple insertions and the sympathetic 
block Avas continued for hours AAuth, as Lull and Hingson report, "more effi- 
cient release of the Amsospastic elements and Avith more prompt improA'ement 
in all signs and symptoms of thrombophlebitis.”^® 
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tion of the pain to the left groin and down the leg. Definite swelling and pain 
in the left groin had been noted for three days prior to admission. She had 
been placed on sulfadiazine (1.0 Gm. every 4 hours) two days prior to admis- 
sion by her local physician. Penicillin Avas begun upon entry into the hospital 
(30,000 U. every 3 hours). After six days of sulfonamides and four days of 
penicillin therapy, the patient Avas unimproA’-ed. The abdominal pain aa^s less, 
but an acute femoroiliac-femorosaplienous thrombophlebitis had developed. 
Instead of the temperature falling AAuth ehemotherapj’-, it had risen to 102° P. 
Edema of the leg and ankle (2+) had developed, and pain and gross nodula- 
tion in Scarpa’s triangle, AAuth inability of the patient to move the blanched 
left leg, had resulted. Seven hundred and tAventy thousand units of penicillin 
had been given and chemotherapy Avas abandonecl. 

The patient then received continuous caudal anesthesia Avith 0,15 per cent 
pontocaine (45 c.c., initial dose). Analgesia to the costal margin Avas con- 
tinued for six hours, a “rest” period of six hours Avas alloAved, and another 
six hours of caudal anesthesia administered Avith the needle left in the sacral 
hiatus through the entire eighteen hours of treatment. 

A prompt and astonishing improA’-ement resulted. The patient no longer 
experienced pain in the groin, though tenderness OA’^er the femoral vessels 
remained for tAventy-four hours longer. The SAvelling disappeared, and grad- 
ually the temperature fell from 102° P. to normal in tAventy-four hours, to 
remain so thereafter. .The AAdiite blood count dropped from 14,000 to 6,600, 
and the sedimentation rate from 31 to 20 mm./hr. (Cutler) in four days. Dis- 
ability AA'as eliminated, and the patient Avas active in bed from the day after 
caudal anesthesia to ambulation tAvo days later. She A\ms discharged seA’^en 
days after therapy, or tAvelve days folloAvdng readmission, and Avas completely 
recovered. There Avere no complications or unpleasant reactions to caudal 
anesthesia. 

Therapeutic Results 

Table II is a reAueAv of the relief of thrombophlebitis of the loAver extrem- 
ity folloAving continuous caudal anesthesia therapy. Pain Avas dispelled in 
all eases. immediately after the analgesia “take.” Pain did not recur in the 
“rest” period, or prior to the second course of caudal anesthesia. Objectively, 
after the institution of caudal, the temperature fell to normal to remain so 
thereafter in tAveh’^e hours in Iavo cases (Cases 2 and 5), and in tAveiity-four 
hours in three eases (Cases 1, 3 and 4). Edema (2+) Avas dispelled in Case 5, 
after only six hours of caudal analgesia (extensive superficial thrombophle- 
bitis), although in a comparable instance (Case 4) AAfith less edema (1+), thirty- 
six hours AA'cre required for .sAvclling of the leg to disappear. TAventy-four 
hours after the institution of caudal, there Avas complete resolution of edema 
in three eases (Cases 1, 2 and 3) of deep tlu-ombophlebitis. Thrombophlebitis 
(or other complications) did not recur in any ease, and all five patients treated 
recovered completely — to be ambulatoiy in forty-eight to seventy-two hours. 

Discussion 

We have noted that early, acute eases of postpartum thrombophlebitis of 
the loAver extremity are most amenable to continuous caudal anesthesia. If 
alloAved to run a chronic cour.se, it is recognized that thi-ombopblebitis is fol- 
loAved by a perivascular fibrosis, and resultant edema cannot be easily resolved. 
Collateral circulation rarely can be e.stabli.shed and pain i)ersists as a sequel 
to the phlebitis. 
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Table I. Cases Treated 


I'ATIEST 

AXTEPARTUM 

COAiriilCA- 

TIOX 

LABOR AND 
DELIVERV ’ 

POSTPARTUM 

COAIPLTCA- 

TION 

PRECAL’DAL 

TIIEBAPY 

THROMBO- 

PHLEBITIS 

CONTINUOUS 

CAUDAL 

ANALGESIA 

1. L. H. 

#2316 

32 years 
para i 

Antepartura 
hemorrhage 
at 30 A\’eehs ; 
partial pla- 
centa previa 

Spinal anes- 
thesia, 
shock, 
version- 
extraction 

Anemia, 
marked ; 
febrile 
uterine sub- 
involution 

64 Gm. sulfa- 
diazine, 
720,000 tr. 
penicillin 
transfusions 
(^) 

(Deep) acute 
right fe- 
moral; 

PP. 29 d. 

6 hrs. pontocaine-i 
6hrs. "rest”+ 

6 hrs. pontocaine 

2. D. H. 

#6452186 

S.M.H. 

18 years 
parai 

0 

Term; spon- 
taneous 

0 

0 

(Deep) acute 
right fe- 
moral ; 

PP. 7 d. 

4 hrs. poniocaine+ 

4 hrs. “rest”+ 

4 hrs. pontocaine 

3. 

#2581 

30 3'ear.s 
para iii 

0 

Term; spon- 
taneous 

Breast ab- 
scess, left 

30 Gm. sulfa- 
diazine 

(Deep) acute 
left-femoral - 
saphenous ; 
PP. 30 d. 

8 hrs. pontocaine 

4. M.E. 
#3265 

29 years 
para iv 

0 

Term; spon- 
taneous 

0 

0 

(Superficial) 
acute, seg- 
mental (2). 
right long 
saphenous ; 
PP. 3.d. 

6 hrs. metycaine-H 

6 hrs. “rest”+ 

6 hrs. pontocaine 

5. B. ,1. 

#3106 

43 years 
"elderly 
primip- 
ara” 

Myomata 
uteri ; typi- 
cal funnel 
pelvis; dis- 
proportion 

Term; elec- 
tive cesarean 
section 
classical 

Anemia, mod- 
erate ; low- 
grade febrile 
reaction ; 
uterine sub- 
involution 

400,000 U. 
penicillin 
transfusion 

(Superficial) 
acute, almost 
entire long 
saphenous ; 
Rt. PP. 13 d. 

6 hrs. metycaine-i 

6 hrs. "rest”+ 

6 hrs. metycaine 


One typical case (Case 1) is I'eported for illustration of the problems 
involved. 

Case 1. — L. H. No. 1924 and No. 2316. The patient was a 32-year-old, 
white, ^ unregistered gravida i, with an unmeasured pelvis and a later reported 
negative Kahn. She was admitted to the Hospital in the thirtieth Aveek of her 
pregnancy, not in labor, Avith the liistoi’y of gross, painless Amginal bleeding. 
The patient Avas grouped and cro.ss-matched. Vaginal examination reAmaled 
T partial placenta preAda, Avith the cervix 2 cm. dilated but poorly effaced. 
A cesarean section Avas adAused and she was prepared for surgery. The pa- 
tient Avms gNen 4 c.c. of a 1.5 per cent metycaine in Ringer’s solution as an 
initial dose for continuous spinal anesthesia. The injection Avas apparently an 
mtraAmscular one and she sank into profound shock. After about one hour 
she had reAUA’^ed Avith plasma, blood, oxygen, and stimulants. The fetal heart 
remained good throughout and bleeding slackened. Section Avas abandoned 
Jind the membranes Avere ruptured artificially. TavcHc hours later the patient 
went into spontaneous labor, again Avith brisk bleeding and recurrent shock. 
More blood was administered and, at 4 cm. cervical dilatation, a foot Avas 
brought doAvn and a relatively easj’^ A'^ersion effected. The infant, a normal 
male AAmighing 5 pounds, Avas delNered soon after and survived. The mother, 
still in shock, improved after three transfusions and supportiAm therapy, but 
Avithout sulfonamides. She left the hospital on the eleAmnth postpartum day 
regoAmred, though still slightly anemic. No gross lacerations had been sus- 
tained at delivery, and the temperature had been elevated (100.4° F.) only on 
the second postpartum day. 

The patient A\ms readmitted to the hospital nineteen days later lieeause of 
severe, left loAver quadrant pain beginning fiAm days before. There AAms radia- 








836 


AMIORIUAN .lOURNAI, OF OBSTETRICS AND GYNECOLOGY 


Summary 

1. The development and rationale of sympathetic nerve block by para- 
vertebral and continuous caudal anesthesia in the treatment of thromboplile- 
bitis of the extremity are reviewed. 

2. Five cases of acute, postpartum thrombophlebitis of the lower extrem- 
ity successfully treated by continuous caudal anesthesia are presented. 

3. Continuous caudal anesthesia is a sound, simple, superior method of 
treatment in cases of acute thrombophlebitis of the lower extremity. 

The opinions expressed here are those of the author and do not necessarily reflect 
those of the Navy Department. 
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Table II. Results of Continuous Caudal Anesthesia 


PATIENT 

1 

PAIN 

RELIEF 

(MIN.) 

NORMAL 

TEMPER- 

ATURE 

(HR.) 

LOSS OP 
EDEMA 
(HR.) 

LOSS OF 
TENDER- 
NESS 
(HR.) 

AMBULA- 

TION 

POST- 

CAUDAL 

(HR.) 

RECUR- 

RENT 

THROFt- 

BO- 

PHLE- 

BITIS 

OUTCOME 

1. L.H. 

15 

24 

(2+) 24 

24 

72 

0 

Recovered 

2. D. H. 

15 

12 

(2+) 24 

24 

48 

0 

Recovered 

3. B. J. H. 

30 

24 

(1+) 24 

32 

48 

0 

Recovered 

4. M. E. 

15 

24 

(1+) 36 

36 

48 

0 

Recovered 

5. B. J. 

15 

12 

(2+) 6 

24 

48 

0 

Recovered 


Since the vicious cycle of "pain-vascular spasm-pain " contributes most to 
the patients’ debilitation, reduction in pain is followed by relief of vascular 
spasm and disappearance of edema. Pain, moreover, can be controlled com- 
pletely, promptly, and for a prolonged period by the single caudal needle 
insertion. 

We believe pontocaine and metycaine are nontoxic in the doses recom- 
mended and with the usual precautions. .It is felt that the prolonged action 
of pontocaine is often desirable, since frequent injections are .obviated. The 
level to which pontocaine may extend in the epidural space, however, is diffi- 
cult to predict, and overdosage may occur unless the anesthetist is cautious. 
In our experience, metycaine is easier to control and the action is moderately 
prolonged. Furthermore, metycaine can be used for the skin anesthesia as 
IV ell as for the test dose. We have not used procaine often, even though it is 
slightly less toxic, because of its brief anesthetic action. 

We believe that a level of analgesia to L.l is sufficient for the treatment 
of thrombophlebitis of the lower extremity by continuous caudal anesthesia. 
Using pontocaine 0.15 per cent or metycaine 1.5 per cent solution, approxi- 
mately 30 c.e. (total initial dose, including an 8 to 10 c.c. test administration) 
with 20 to 25 c.c. as often thereafter as necessary (one to three hours) is suffi- 
cient to maintain analgesia at therapeutic levels. One or two cycles of treat- 
ment with the needle left in situ are recommended. 

Anemia, hypotension, febrile state, and sensitivity to the anesthetic agent 
are all factors contributing to unpleasant side effects and possible shock. In 
our experience, nausea, vomiting, and shock did not occur. Barbital anal- 
gesia, together with epinephrine, added ease and safety to the procedure. 

The relaxation we have achieved, the relief of pain, and the continuation 
of effective therapy are not possible save by sympathetic nerve block, and are 
most profound with continuous caudal anesthesia, in the treatment of acute 
postpartum thrombophlebitis of the lower extremity. Hingson has indicated 
that in the metabolism of metycaine, a demerol-like, piperidine ring, may be 
the partial explanation for the added analgesia and slight euphoria noted with 
metycaine.^® 

In acute, fulminating cases of thrombophlebitis of the ilio-femoro-saphenous 
system, continuous caudal anesthesia should be considered the best method of 
therapy, and chemotherapy should be considered an adjunct. 
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Table I. Significance of Differences Between Mean Filtration Bates for Control 

Normally Pregnant, and Toxemia Subjects ' 


GROUPS 

difference 

BETWEEN 

MEANS 

STANDARD 
ERROR OF 
DIFFERENCE 

1 (K)* 

p* 

SIGNinOANT 

DIFFERENCE 

Control vs. normal 
pregnancy 

0.037 

0,009 

4.15 

0.0001 

Yes 

Controls vs. toxemic 
pregnancy 

0.006 

0.010 

0.60 

0.5485 

No 

Normal pregnancy vs. 
toxemic pregnancy 

0.031 

0.012 

2.58 

0.0099 

Yes 


Rates of filtration in c.c. per minute per 100 c.c. of forearm. 

*(k) is ratio of difference to its standard error. P is probability of the (k) maenitude 
being- exceeded solely through errors of random sampling. 



PREG- 

NANCY 


Fig 1 Bates of filtration in control subjects, normal pregnant -women, and pregnant women 

■R’ith toxemia. The top of each solid column indicates the respective mean value. 

still seem to indicate that, for tlie group as a whole, normally pregnant women 
permit the filtration of fluid from minute blood vessels into forearm ti.s.sues at 
a more rapid rate than do nonpregnant women or pregnant women ivith some 
form of toxemia of pregnancy. The precise mechanism of this phenomenon, 
-ranting the validity of the conclusion, cannot he salisftietorily explained on 
Hie basis of present knowlcrlgc, and nothing of irniiortanee can now be added 








FURTHER OBSERVATIONS ON CAPILLARY FILTRATION RATES 

IN PREGNANCY* 

Chas. E. McLennan, M.D., Ph.D., Salt Laice City, Utah 
(From the Departments of Obstetrics and Gynecology, Uni/uersity of Minnesota and 
University of Utah Schools of Medicine) 

A PREVIOUS report^ indicated that the filtration of fluid through the 
capillary wall proceeds in the latter weeks of pregnancy at a rate which 
is somewhat, increased over the normal (nonpregnant). Women with toxemia 
of pregnancy did not exhibit this increase in rate of filtration, presumably be- 
cause of considerable amounts of fluid already present in the tissues. Since 
publication of the first report in 1943, twenty-four additional subjects have 
been studied by the plethysmographic technique previously employed.^'® Eight 
of these were normal controls, eleven were normally pregnant near term, and 
five were pregnant ^vitli signs and symptoms of pre-eclampsia. The filtration 
rates in these new subjects have been combined with those previously reported, 
and statistics have been recalculated from the larger samples. While a few 
further observations were made on postpartum patients, these are not reported 
here because they add nothing of consequence to the figures already presented. 

Observations 

1. Normal, nonpregnant controls. — ^In 20 normal women, ranging in age 
from 22 to 35 years, the mean rate of filtration of fluid from the minute vessels 
into the tissues of the forearm was 0.109 ± 0.004 c.c. per minute per 100 c.c. of 
forearm. The range of individual values was from 0.088 to 0.167 c.c. per minute 
per 100 c.c. of tissue and the eight new observations all fell within the range 
obtained for the twelve original subjects (Fig. 1). 

2. Normally pregtian-t subjects . — ^In 23 women (11 new observations) ob- 
served during the final eight weeks of normal pregnancies the mean rate of 
filtration was 0.146 ± 0.008 c.c. per minute per 100 c.c. of tissue and the range 
was from 0.079 to 0.230 c.c. (Fig. 1). Although it is obvious from inspection 
of Fig. 1 that many individual values for the pregnant subjects fall within the 
range of control values, yet there is a statistically significant difference between 
the mean values of the two groups (Table I). 

3. Toxemic subjects. — ^In 17 pregnant women (5 new observations) with 
either pre-eclampsia or arteriolosclerotic toxemia observed late in the last tri- 
mester the mean rate of filtration was 0.115 ± 0.009 c.c. per minute per 100 c.c. 
of forearm, and the range was from 0.048 to 0.177 c.c. (Fig. 1). The average 
value was not significantly different from that of the controls, but it was signifi- 
cantly lower than that of the normally pregnant women. It should be noted that 
the two lowest individual rates of filtration were found in this group of toxemia 
patients. 

Discussion 

The additional observations reported here do not alter in any way but 
merely substantiate the conclusions reached in the previous report.^ The figures 

’This study was made with the aid of a grant from the John and Mary R. Markle 
foundation. Paper presented at meeting of the midwestem section, American Federation for 
Clinical Research, Chicago, Nov. 1, 1945. 
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CYSTIC ADENOMYOSIS OF THE UTERUS 

Simon Gold, M,Sc., M.D., and P. J, Bjsarns, M.Sc., M.D., Montreal, Quebec 

(From the Department of Gynecological Pathology, Jtoyal Victoria Montreal Maternity 

Dospital and McGill University) 

A DENOjMYOSIS of the uterus is a ■well-recognized cause of pathologic 
hemorrhage and dysmenorrhea; the cardinal symptom, namely, menor- 
rhagia or metrorrhagia, may occur without any complicating abnormality. 
Hemorrhage is explained by the endocrine dysfunction that exists. The endo- 
crine dysfunction is manifested by a well-marked hyperplasia of the endo- 
metrium. Dysmenorrhea is explained by the invasion of the islands of endo- 
metrium which may cause painful contractions of the uterine musculature. 

Adenomyosis is defined as the heterotopic occurrence of islands of endo- 
metrium into the uterine wall. It is a benign invasion of the endometrium 
into the uterine musculature, and is associated with a diffuse overgrowth of 
the musculature. 

Incidence 

There is a great variability in the reports of the incidence of adenomyosis. 
Pallas and Rosenbloom^ reported an incidence of 49.6 per cent in 260 eases of 
endometriosis. Counsellor,^ in 884 cases of endometriosis, found an incidence 
of 69.6 per cent, Lewinski^ reported that 53.5 per cent of aU uteri removed 
at necropsy showed adenomyosis, and therefore called the findings mainly 
physiologic. FrankP’ ° disagreed with this high incidence. Over a ten-year 
period at the Alexander Blain Hospital® there were 73 cases of adenomyosis, 
representing an incidence of 10.7 per cent of all uteri removed. At the Royal 
Victoria Montreal Maternity Hospital, in 1944, there were 60 cases of adeno- 
myosis in 236 uteri removed for various reasons, representing an incidence of 
25 per cent of all uteri removed. 

The age incidence varies from 25 to 50 years. It is usually found within 
the active sex life of an individual, but may be found in women past the 
menopause. Frank and Geist’' studied a serie.s of 203 cases of adenomyosis. 
In this group 23, or 11.3 per cent, were women past the menopause. Dreyfuss® 
reported an average age of 46 years for adenomyosis. Shamnakis® found that 
90.6 per cent were between 30 and 60 years, and 53.6 per cent were in the fifth 
decade. Adenomyosis is a disease of the second half of the generative period, 
and there is usually a history of many pregnancies. 


Histogenesis 

The pathologic diagnosis of adenomyo.sis rests on the demonstration of 
epithelial and stromal elements closely resembling the endometrium within the 
uterine musculature. Numerous theories have been postulated to explain the 
origin, and it would appear from a review of these theories that no single 
medianism is universal in the pathogenesis of the disease. 


Theories 

1 Cullen and FrankP’ ' postulated a theory of direct invasion of the 
nterus bv normal endometrium. The .stroma of ectopic islands derived from 
tliP TTiueous membrane prepares the way for glands to follow. In tins con- 
ncctSnTfsScsting to iioto that, in 1923, Bobert,Mc,-cr;> showed that the 
Sroma of endometrial i.slets destroys the myometrium. Destruction is not 
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to the discussion presented in 1943. The obvious inference is that the perme- 
ability of the capillary wall is for some reason increased in the pregnant woman, 
at least in the face of intracapiUary pressures which are above the normal range. 
However, despite the comparative ease with which fluid leaves the vessels in the 
pregnant patient, some mechanism seems to be operating to retain fluid within 
the vascular system under normal circumstances. If this were not so, one would 
expect to find generalized edema much more commonly in association with nor- 
mal pregnancy. "With respect to the mean filtration rate in the toxemic group 
and the very low individual values observed in these subjects, it might simply 
be pointed out again that filtration is diminislied in the presence of elevated 
tissue pressures built up by pre-existing edema fluid. One would predict, then, 
a comparatively low rate of filtration for the toxemic patient with an already 
established generalized edema. In other words, the plethysmographic technique 
used in this study is not helpful in determining whether the capillaries of toxemic 
patients are more permeable than usual, as might be postulated, since filtration 
has preceded the experimental observations and the rate of further transfer of 
fluid is necessarily diminished. For a complete discussion of the relation of 
tissue pressure to filtration rate, the reader is referred to the fundamental paper 
by Landis and Gibbon.^ 


Summary and Conclusions 

Twenty-four additional observations on the rate of filtration of fluid 
through the capillary wall, obtained with a pressure plethysmograph, have been 
combined with figures previously reported and new statistics have been 
computed. The more recent values tend to corroborate the previous conclusion 
that the rate of filtration through the capillary wall is somewhat increased over 
the normal in the last eight weeks of normal pregnancy. No satisfactory ex- 
planation for this finding is presently available. Patients with toxemia of preg- 
nancy do not exhibit this increase in rate of filtration, presumably owing to the 
fact that they have sufficient edema to interfere to some extent with further 
filtration of fluid into the tissues. 
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Case Eeports 

Two cases of cystic adenomyosis from the gynecologic department of the 
Royal Victoria Montreal Maternity Hospital are presented. These are out- 
standing because of the large size of the cysts. 

Case 1. — A para 0, aged 36 years, who was admitted mth complaints of 
dysmenorrhea which had become severe for the last six months; and 
menorrhagia of six months’ duration. Family history and personal his- 
tory were noneontributory, except that she had a complete abortion at two 
months in 1939. The dysmenorrhea Avas premenstrual in time. The men- 
strual periods started at 14 years of age, were regular every 26 to 28 
days, and lasted 2 to 3 days. The menorrhagia was manifested by profuse 
flow Avhich Avas prolonged to flA^e days for tlie last six months. Physical ex- 
amination revealed a normal, healthy, and Avell-developed Avoman. Pehuc 
examination shoAved a nulliparous, healthy Auilva and vagina. The cervix Avas 
edematous, the external os circular and healthy. The uterus Avas anteA^'erted, 
anteflexed, mobile, and irregularly enlarged to the size of a three months’ 
pregnancy. The appendages Avere normal on palpation. 



Pig-. 1. — Cy.stic arlcnomyosis, low power (X20). 


On June 16, 1945, a supravaginal hysterectomy, bilateral salpingo- 
oophorectomy, and appendectomy Avere performed. The uterus Avas grossly 
irregular and measured 15 by 9 by 7 cm., the seat of intramural flbromyomas. 
Both ovaries Avere slightly enlarged and cystic. The pathologic examination re- 
vealed a large cystic space in the myometrium (Fig. 1) Avhieh Avas lined by 
typical endometrial cells of Ioaa' columnar Amriety. The rest of the microscopic 
examination rcAmalcd a prememstrual endometrium, fibromyomas uteri, and fol- 
licle cysts of the ovaries. 


Q 2 A para iv, aged 32 years, Avho Avas admitted Av^ith complaints of 

menorrhagia and dysmenorrhea for .six years. Before her last pregnancy in 
1939 her neriods Avere regular and normal, lasting five days. Jlenarohe started 
nf 19 voars of age. Gradually, since 1939, menorrhagia had become mai;kcd, 
and the flow lasted between fourteen to tAventy-one days each month. Dys- 
menorrhea with radiation of pain to the lumbosacral region had become severe. 
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restricted to tlie interstitial tissue but involves the muscle cells, i.e., the myo- 
fibrils which are responsible for the function of muscle. The most aggressive 
types of adenomyosis are those with a very cellular stroma. Frankl has sho^vn 
that there exists a continuation of the mucous membrane beyond its normal 
border line. Adenomyosis is not related to any inflammation. 

2. Cullen The islands of ectopic endometrium represent misplaced rem- 
nants of the Mullerian duct epithelium. 

3. von Recklinghausen^^ and Pfannenstiel The epithelium originates 
from the mesonephric tissue of the Wolffian duct. 

4. Iwanofl^^ and Novak Adenomyosis arises from the activation of celomic 
rests. 

5. Meyer Adenomyosis arises from epithelial heterotrophy depend- 
ent on an inflammatory or hormonal stimulus. 

6. Adenomyosis is a result of fetal budding of the epithelium, or repre- 
sents misplaced islands of fetal mucosa. 

, 7. HalbaiV^ Bertner,^® and Sampson Adenomyosis is a result of 

lymphatic or hematogenous spread of endometrium, i.e., metastatic deportation 
of glands. Fragments of endometrial tissue may be disseminated into the 
venous circulation during menstruation from the mucous membrane lining the 
uterus. This endometrial tissue, set free by menstruation, may continue to 
grow if transported to a favorable environment. 

8. Brines and Blain® suggested that adenomyosis was a result of spom 
taneous generation of endometrial stromal or interstitial cells from and within 
the myometrium. They advanced the theory that by a process of dedifferen- 
tiation or metaplasia, cells less mature but highly specialized were produced. 
These cells possessed the potentiality to differentiate into epithelial cells, 
which_ formed endometrial glands. The process was comparable to the differ- 
entiation of flbroblasts into osteoblasts and chondroblasts. The stromal cells 
were formed before the glands. This was borne out by the fact that small 
islands of stromal cells were encountered which, by serial section, were found 
to be unassoeigted with gland formation. 

Pathology of Adenomyosis 

The gross characteristics of adenomyosis reveal a slightly or markedly 
enlarged uterus due to a diffuse overgroAvth of the musculature that is part of 
the lesion of adenomyosis. The enlargement is usually diffuse and s^metri- 
cal, but symmetrical enlargement may be a feature when there is irregular 
distribution of the islands of endometrium. On section the gross surface re- 
veals a trabeculated appearance, but there are no circumscribed nodules as 
seen in myomas. There are indefinite nonencapsulated areas of hypertrophied 
smooth muscle bundles. There are dark hemorrhagic or chocolate-colored 
areas which vary from a few millimeters in diameter to large cystic spaces 
several centimeters in diameter. Large cysts, however, are rare. The micro- 
scopic cysts and islands of tissue are scattered discretely through the muscula- 
ture. Adenomyosis ranges from minute incursions of endometrium to exten- 
sive foci far removed from the endometrium. In the majority of cases the 
ectopic endometrium is situated in the inner half of the uterine wall and often 
communicates with the mucosal layer. 

The_ pathologic diagnosis is based on the microscopic findings of endo- 
metrial islands of glands and stroma within the uterine muscle. The ectopic 
foci show the typical histologic gland and stroma structure. There are wide 
yariations in regards to the functional state of the endometrium. Complete 
cyclical changes may be revealed, but usually the ectopic areas respond only 
to estrogenic stimulus. Thus the aberrant tissue seldom shows secretory ac- 
tivity. Actual bleeding into the glands seldom occurs. In many cases there 
is an associated endometrial hyperplasia. 
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larged to the size of a seven weeks’ pregnancy. The appendages v/ere clear. 
On i\ray 19, 3945, a fiOO e.c. lilood transfusion was given. On Mav 21, 1945, 
the hemoglobin was 03 per cent: rod blood cells, .3,560,000; platelets, 210,000; 
prothrombin time, 45 seconds; fibrin lime, 2 minutes, 10 seconds: complete 
coagulation. 11.5 minutes. 

On jMay 28, 1945, tola! hy.stercetomy was performed. The Fallopian tubes 
and ovaries were healthy and were not removed. The uterus measured 15 by 
10 by S cm. On section, in the region of the fundus, an intramural cy.st 3.5 cm. 
in diameter and filled with sanguinous fluid was discovered. This cyst com- 
municated with a smaller cyst 1.5 cm. in diameter. Circumscribed* nodules 
were present throughout parts of the uterine wall. The cervi.x on section 
.showed dilated cervical glands. 

Microscopic examination of the cysts described in the gross revealed that 
thej* had a lining architecture of typical endometrium, gland.s, and stroma. 
These arc represented under low and high magnification in Figs. 2 and 3. 
The rest of the pathologic examination showed c 3 -stic cervicitis, polypoid hy- 
perplasia of the ondometriinn, and fihromAmmata nteri. 

While adenom^’osis is a common pathologic entitj- todaj*. the finding of 
macroscopic cj’stie adenom.vosis is rare and worthy of note. It "would appear 
that these cj'sts could arise either from misplaced remnants of jMiillerian duct 
epithelium or as a result of Ij’mpliatic or hematogenous spread into the uterus. 

Summary 

1. The history, incidence, and histogenesis of adenomjmsis ai*e re^^ewcd 
and brought up to date. 

2. The pathologj’" of adcnomj'osis is described and the impoi'tant features, 
viz., ectopic endometrium and diffuse overgrowth of the musculature, stressed. 

3. Two cases of macroscopic e 3 ^stic adenomyosis are described and the 
microscopic pathology is presented. 
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GOLD AND KEARNS; CYSTIC ADENOMYOSIS OE UTERUS 

Her last period lasted five weeks. Family history and personal history were 
noncontributory. Physical examination revealed a thin, pale, white female. 
Blood determination on May 17, 1945, showed a hemoglobin of 54 per cent, 
white blood count of 10,500, and a sedimentation rate of 38 (23 conjugata 
vera) mm. Fasting and postprandial sugars were 96, and 119 mg. per cent, 
respectively. Pelvic examination revealed a normal parous vulva and vagina, 
and a firm, healthy cervix. The uterus was anteverted, anteflexed, and en- 



Fig. 2. — Cystic adenoinyosis, low power (X20). 



Fig. 3. — Cystic adenomyosis, high power of Fig. 2 (X400) 
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The gi'eatcr part of tlic tumor was composed of neuroglia. The glia cells 
had scant cytoplasm, the processes often were numerous and short. In some 
areas the glia cells were more compactly arranged, Tlie areas composed of 
nervous tissue wore usually surrounded by tibrou.s tissue, rather poor in nuclei 
and ])lood vessels, and having in some regions a g^ums-lilce .structure (Fig, 1), 
There were, however, neither typical layers of ganglion cells nor “subcortical” 
formations of white substance, Tn other parts were ganglion colls of ditferent 
shapes and everywliere appearing fully mature. They had the typical large 
nucleus witli ntielcolus and axonos as well as dendrites iii vaia-ing nurabeis (Fig. 
2), Sometimes they were also apolar, pyramidal, oi* round. Myelin sheaths were 
nowhere to be found. 



Kig. 3. — “G>Tus"-formations of the nervous ti.>!.sue (large tumor of the right 
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Considering the irregularitj'^ of the nervous tissue, it was surprising to find 
a completely developed cerebellar cortex in the upper pole of the tumor. There 
was, corresponding to the normal, an internal granular layer, a single lajmr of 
Purkinje cells, and an external gray substance with capillaries arising from the 
leptomeninges (Fig, 3). 

Occasionally there appeared a few sympathetic gfinglia. Bundles of normal- 
appearing nerve fibers occupied larger areas of the tumor. Less numerous were 
proliferations of the neuroepithebum, irregularly shaped tubules lined by high 
cylindrical epithelium. As often described in teratomas there were numerous 
chorioid plexuses to be seen. 

The small, enucleated tumor contained fat tissue that was covered by skin 
and its appendages. In addition, there %vere a few smaller cysts lined by 
melanin-containing cells, one small island of cartilage, and a few small bundles 

of smooth muscle fibers. . , „ . . , , 

The piece of omentum contained well-circumscribed ovoid and irregularly 
shaped nodules of neuroglia. The latter was rather poor in cells and located 
amono' the fat tissue of the omentum. In some regions these nodules were very 
numerous so that almost no fat tissue was to be seen. Ganglion cells and neuro- 
cnithelium were absent. Here and there a few groups of small round cells were 
present. In some areas they appeared more densely arranged and here their 
shapes were somewhat irregular. 



SOLID TERATOMAS OF THE OVARY WITH NEUROLOGICAL 

METASTASES 

George G. Proskauer, M.D., Aicron, Ohio 

(From the laboratory of St. Thomas Hospital) 

I P MALIGNANT changes occur in solid teratomas of the ovary, they are seen 
almost exclusively in elements of the nemmus tissue, and in those of the diges- 
tive or of the respiratory tract.^’ Peritoneal implantations of nervous 

tissue derived from an ovarian teratoma, however, are apparently rarities. Only 
ten such cases have been reported.®"^® It was, therefore, deemed worth while to 
present one more case, and to compare the histologic characteristics and clinical 
behavior of the group. 

Case Report 

A 22-year-old woman complained of abdominal pains and swelling of the 
abdomen for four months. Phj^sical examination revealed a soft, cystic tumor 
filling the entire pelvis and extending from the right lower quadrant toward the 
left upper quadrant. The uterus was not pal])able. Abundant colostrum was 
present in both breasts. The AscMieim-Zondek reaction was negative. Upon 
laparotomy there was found considerable ascites. The greater omentum was 
covered with numerous whitish, opaque nodules approximately 2 mm. in diam- 
eter; it was attached to a tumor of the right ovaiy. This tumor was of elastic 
consistency extending upward to the spleen. After its removal another tumor 
of the left ovary was found and extirpated. The latter was somewhat larger 
than a man’s fist. Its surface was smooth and whitish-yellow' in color. A piece 
of omentum was removed for histologic examination. After having x-ray treat- 
ment the patient wms observed and in good condition for fifteen months post- 
operatively. 

The tumor of the right ovaiy measured 22 by 19 by 10 cm. after being fixed 
in 10 per cent formol. It weighed 1,750 Gm. and was completely surrounded by 
a grayish fibrous capsule. In general, the tumor wms nodular and firm in con- 
sistency; some of the nodules wmre gray, others w'ere yellowdsh-gray. In one 
area w'as a tense translucent cyst. The cut surface wms gray, and numerous 
fibrous septa divided the tumor into nodular masses of varying size. Scattered 
throughout the tumor wnre numerous cysts measuiang as much as 1 cm. in 
diameter. Some of them contained clear gelatinous fluid. The Fallopian tube 
of this side could not be found. 

A nodule composed of fat tissue and covered by skin and hair liad been 
enucleated during the operation. It w’as about 2 cm. in diameter. 

The piece of omentum was infiltrated by abundant whitish, faintly lustrous 
nodules, measuring 2 mm. in diameter. 

The tumor of the left ovary wms ovoid in sliape, measuring 10 by 7 by 6 cm. 
It was composed of two communicating cysts. Attached to it was the unaltered 
Fallopian tube. One of the cysts was empty, the other contained sebaceous mate- 
rial and light brown hair. After the removal of the sebaceous material a plug 
the size of a hazelnut became visible in which bone particles could bo palpated. 

Histologic examination . — Tumor of the right ovary; About % of the tumor 
consi.stcd of fat tissue, the other % w'as mainly coinpexsed of nervous tissue. There 
were also irregularly shaped small and minute islands of hyaline cartilage, rather 
cellulai'. and sunnunded by a capsule of fibrous tissue. Next to these islands 
were mucous glands, ai-ranged either singly or in small groups. There w'ore 
small ])ieces of lamellar bone with fibrous bone marrow and nearby cysts of 
'’arying structure and size, mostly round, sometimes irregularly shaped, situated 
partially within the nervous tissue. Adjacent to some of these cysts were a few- 
sebaceous glands and single hairs. 


S45 
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able. Karely, one of the luunei-ous .seetion.s .sliowcd tlic wcill-luiown pictures of 
ibe neurocpitlielial tiibnle.s with t.licir liigli cylindrical lining. Embryonal neu- 
roglia was entirely absent, d'liere were also histologic gyrns-like formations of 
the nervous tissue, and in the upper pole of the tumor a perfectly developed 
cerebellar cortex with le])tomcninges. 

There are 10 cases of neuroglial mctaslasizing ovarian teratomas reported 
in the literature.^'’" Including the ea.se presented they have some points in 
common. The age of the patient, 11 to 38 years, corresponds to that which 
jMiller” and others generally give as the i)criod when ovai-ian teratomas are 
most frequent. The site of the tumor is pi-edominantly unilatei-al. In one case 
(v.Bary®) both ovaries were affected successively with an intervening inteiwal 
of six months. The case presented here shows the rare combination of a solid 
teratoma of one ovary witli a dci'moid cyst of the other. The size of the tumor 
is generally considerable (“a man’s head,"’’ “larger than a man’s hcad,”"’^ 
“watermelon,”* “a uterus in the seventh month of pregnancy,”* “half as large 
again as a man’s head”'). As a rule, there is more or le.ss abundant ascites. The 
metastases mentioned in the.se ca.ses are exclusively implantation meta.stases. 
They are situated on the parietal and visceral ])eritoneum and omentum and 
appear as multiple, miliary (“.small” and “minute”) nodules or “vesicles” (“as 
in tuberculosis”) of whitisli or gray tissue, gelatinous, gla.s.sy, translucent, or 
opaque.*' ^Moreover, there are also larger nodules, even up to 

the size of an infant’s head."* ” 

Wliat is of most interest is the histologic structure of these peritoneal 
metastases, particularly with regard to their relation to the primary tumor. All 
primary tumors prove their teratoid charactei-s by their histologic" composition; 
yet the predominance of the elements of the nei'vous t issue indicates their ability 
to proliferate. There are almost everywhere fully mature elements of the neiwous 
tissue, except for neuroepithelial proliferations. The latter may be very marked 
and may even resemble an adenocarcinoma,* The cctodermai and entodermal 
components of the tumors show the .same lack of embryonal forms. 

The formation of typical cerebellar cortex, as found in the upper pole of the 
tumor reported here, should be particulai-ly stressed. Willis’* and Beltinger’* 
described recently two solid teratomas of the ovaiy with equall}' well-developed 
cerebellar cortices. A.skanazy’’ briefly mentioned a third case, but gave no 
detailed description. 

At other times the nervous tissue may occur in the form of microscopic gjwi 
(Buettner® and the case reported) or it may be highly differentiated with layers 
of ganglion cells and remnants of leptomeninges.*’ * IMost prominent among the 
nervous tissue is the neuroglia. It is fully mature in nearly everj^ case. Ex- 
ceptions are v.Bary’s® and Sehairer’s* cases. The foimer mentions neuroglia 
of “marked malignant character,” the latter describes “immature” elements of 
nervous tissue. 

Comparing the primary tumors with the peritoneal metastases, the latter 
were by far more uniformly constructed. Thej’- were almost exclusively com- 
posed of neuroglia and were well differentiated in five of the ten cases. Fleisch- 
mann* emphasized its embryonal stimcture, Neuhaeuser* and v.Baiy® report its 
resemblance to round-cell sarcoma; in Ruzicska’s case III* there was found a 
combination of cellular neuroglia with glandlike proliferations of epithelial 
tubules and Schairer® describes cartilage and bone intermingled with mature 
and immature neuroglia. 

The question arises, does the histologic stiucture of the piamary tumor or 
of the metastases determine the clinical course? Of the eleven cases, the pa- 
tient’s fate is “unlal 0 ^vn ’ ’ in two.'’ Consequently, there are nine cases remaining 
to answer the above question. In five cases, including the ease presented, the 
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Sections through, the plug of the dermoid cyst of the left ovary showed 
cornifying stratified squamous epithelium, sebaceous glands, sweat glands, with 
dilated lumina, hair follicles, bundles of smooth muscle fibers, and cartilage. In 
addition, there were a few islands of neuroglia, small nerve fibers, and one 
sjunpathetic ganglion. 




Discussion 

The above-described case offered a few peculiarities. There was a combina- 
tion of a simple dermoid cyst (cystic teratoma) of one side with a solid teratoma 
of the other ovaiy that gave rise to metastases. Furthermore, the small amount 
of neuroepithelial tissue within the giant complex of neiwous tissue was remark- 



BILATERAL SIMULTANEOUS TUBAL PREGNANCY 


jUajor James F. jMacDoxaia), ]\r.C., A.U.S., and Lt. Y. B. I^rASTERS, A.U.S., 

Augusta, Ga. 

(From ihc Oliver General JIoapHal) 

T he infrequency with wliich one conics in contact with bilateral tubal 
pregnancy in the literature for the past ten years impresses upon one the 
rarity of this condition. ^Yhen an authentic case is encountered in an Army 
General Hospital which has only a small Women’s Surgical Section, it is likely 
to attract more than the usual amount of attention. 

This patient, Mrs. Mabel P., aged 21 years, the wife of an Army sergeant, 
was brought to the Oliver General Hospital in an automobile bj' her husband at 
about 10:30 p.Ai., on ]\Iareh G, 1946. She stated that she was at a dance, and 
after dancing about ten minutes she experienced a severe pain in her left lower 
quadi’ant. This pain very quickly became generalized throughout her abdomen. 
She became nauseated, vomited, and subsequently fainted. After she had been 
revived, she noted a small amount of vaginal bleeding. She was brought to the 
hospital immediately. 

On admission, her pulse rate was 80, respiration 15, and temperature 97,8° 
P. She was seen by the Surgical Officer of the Daj’’ who believed she had a 
threatened abortion. Morphine, an ice cap to the abdomen, and the Trendelen- 
burg position were ordered. 

She was seeii by the gynecologist on the morni}ig after admission. Pain in 
both shoulders, generalized abdominal pain, faintness, and wealmess were her 
chief complaints at this time. She .stated that her last menstrual period had 
been Januaiy 15, 1946. Previous to this time she had always been regular. 
In the past two or three weelvs she had experienced some enlargement and 
soreness of her breasts. Also, she had morning nausea on several occasions. 
She had had one previous pregnancy Avhich terminated two one-half years ago 
with a normal delivery. A moderately severe toxemia accompanied this preg- 
nancy. She gave no history of any abortions or miscarriages. 

The physical examination revealed a well-developed woman who was very 
pale, had an anxious look on her face, and appeared acutely ill. The skin was 
moist and clammy. The conjunctiva and buccal mucous membranes were very 
pale. The breasts were moderately firm, -with Montgomeiy glands present. 
There was an increase in the secondary areolar tissue. Her pulse was regular, 
thready, and the rate was 152. The blood pressure was 80/42. While making 
preparations to administer intravenous fluids, the systolic pressure dropped to 
60 There were no murmurs, thrills, or enlargement of the heart. The lungs 

were clear. 
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period of observation extended two years — a comparatively short period. The 
other four eases ended in death (Fleischmann,® Schairer,® Rnzieska/ v.Bary:® 
four and twenty-four months after the first symptoms, seven and nine months 
after operation, respectively). In these four cases, some metastatic nodules 
had to he left on the peritoneum. This, however, is unimportant, for there was 
abundant tumor tissue left in five cases^’ that remained free from 

any recurrence of the tumor. Apparently the metastatic nodules may undergo 
regressive changes after removal of the primary tumor. 

In the four fatal cases, the histologic descriptions of the tumors indicated 
definite derivatives from normal tissue. Fieischmann® characterized the neu- 
roglia as “embryonal,” Ruzicska^ described in his second case the proliferations 
of the ependyma as “resembling an adenocarcinoma,” v.Bary® recorded a “gli- 
oblastic sarcoma,” and Schairer® “immature” neuroglia at autopsy. Conse- 
quently, it would appear that any marked cellularity of the nervous tissue in 
the primary tumor or in the metastases would indicate an unfavorable clinical 
course. The ‘ ‘ glioblastic sarcoma” represents a special form of malignant change 
occurring in the teratoma of the ovary. It may, however, be stated that the 
clinical behavior of ovarian teratomas with neuroglial metastases on the peri- 
toneum corresponds to the doubtful clinical course of solid teratomas in general. 

Summary 

To ten solid teratomas of the ovarj’- with neuroglial metastases on the peri- 
toneum reported up to the present, one has been added that contained fully 
developed cerebellar cortex and that was associated with a dermoid cyst of the 
other ovary. The neuroglial metastases from solid teratomas of the ovary are 
dissemination metastases on the peritoneum. They consist almost always of pure 
neuTOglial tissue. In exceptional cases there may be proliferating neuroepi- 
thelium, cartilage, or bone among the neuroglia. The nervous tissue of the pri- 
mary tumor may be highly developed (ganglion cells of various mature types; 
ganglion cells arranged in layers with remnants of meninges; gj^rus formations; 
cerebellar cortex). The neuroglia in both primary tumor and the metastases 
may be fully matuin, of an “embryonal” type, resembling a round-cell sarcoma, 
or of marked malignant character similar to a glioblastic sarcoma. According 
to the clinical observations, the neuroglial metastases of mature tissue seem to 
degenerate and disappear after extirpation of the primary tumor. Extremely 
eellula.r or immature neuroglia in the primary tumor or in the metastases may 
give rise to recurrences, and finally cause death. 
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Iavo ona-lial£ hours after the iiatient returned to bed. Wlien slie returned from 
surgery, licr blood pressure was 1*10/60 and lier pulse rate was 124. Nasal 
oxygen was started, and an iee bag was plaeod on her abdomen. One and one- 
half hour,s after operation the patient was rational and vomited about 30 c.c. of 
dark fluid. Two and a half hours later the patient roused and voided 180 c.c., 
and then went back to sleep and rested (piictly until morning. 

There was a gradual rise in temperature until the afternoon of the second 
postoperative day when it reaehed 104° F, At this time 1,000 c.c. of 10 per 
cent glucose were given intravenously, and 30,000 units of penicillin every three 
hours was ordered. The ])cnicillin was continued until the ])atient had a 
total of 630,000 units and the 1em])craturc became normal. 



Fig. 1. 


On the sixth postoperative day, the patient developed a very large herpes 
simplex which involved her upper lip, both ala nasae, and the right eyelid. 
These lesions were treated conservatively with zinc oxide ointment. The day 
followng operation a catheterized urine specimen revealed the same findings 
as the preoperative specimens but a specimen on the second postoperative day 
was negative for albumin, and microscopically showed only 5 to 7 white blood 
cells per high power field. Four days postoperatively the urea nitrogen was 
14 and the ereatinin Avas 1.6. On the eighth day the skin sutures were removed 
and her incision had healed Avell. The patient Avas alloAved out of bed on the 
tenth daj^ and aavis discharged on the thirteenth in good condition. She was last 
seen tAventy-three days after operation and at this time Avas asymptomatic. 
The incision had healed Avell and there Avas no herniation. The urinalysis and 
blood count, repeated at this time, Avas normal. The red blood count was 

4,490,000. 
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The abdomen was moderately distended, and there was extreme tenderness 
throughout, most marked in the lower quadrants. No masses could be felt- 
A definite fluid wave was present. There was shifting dullness to percussion 
and moderate muscular rigidity throughout the abdomen, as well as rebound 
tenderness. Loud peristalic sounds were heard in all areas. 

The pelvic examination revealed a firm perineum. The cervix was ex- 
quisitely tender to manipulation, and slightly softened. Visualization showed 
some bluish discoloration. Due to the patient’s extreme tenderness, the uterus 
and adnexae could not be satisfactorily outlined. However, after she had been 
anesthetized for operation, a thickening of the uterine end of the right tube 
and a fullness in the left adnexa could be felt. However, no discrete masses 
could be demonstrated. 

Immediately following the examination, 1,000 c.c. of 10 per cent glucose 
in normal saline was given intravenously. This was followed by 500 c.c. of whole 
blood. The blood pressure responded rapidly to this treatment. 

An uncatheterized urine specimen, which had been taken earlier in the 
morning, showed a 4 plus albumin. The microscopic examination revealed 
many epithelial cells, granular easts, and a few white blood cells. Essentially 
the same report was later received on a catheterized -specimen. A white blood 
count done at the time of the first urinalj^sis showed 44,950 leucocytes. The 
complete blood count report received later showed a 70 per cent hemoglobin, 
3,330,000 red blood cells, and 43,700 white blood cells with the following 
differential count; neutrophiles 83 per cent, lymphocytes 16 per cent, and 
monocytes 1 per cent. The N.P.N. at this time was 31.5 milligrams. 

After the administration of intravenous glucose and blood, the patient’s 
blood pressure reached 100/62, and the pulse rate was approximately 112 per 
minute. It was then thought that the patient was sufficiently out of shock to 
tolerate an anesthetic and laparotomy. 

Operation . — The vagina was prepared, and a 17 gauge needle was inserted 
m the cul-de-sac. Some old, free blood was obtained. The abdomen was then 
opened in the midline. Before opening the peritoneum, it was noted that this 
tissue had a typical bluish color. When the peritoneal cavity was entered, a 
Jarge amount of old, free blood, and many large clots were found. About 1,500 
c.c. of blood and the clots were removed. A ruptured ectopic pregnancy, bleed- 
mg freely, about one one-half inches long and one inch in diameter was found 
m the middle third of the left tube. An unruptured ectopic pregnancy of 
approximately the same size was found at the uterine end of the right tube. 
Both tubes, including the pregnancies, were excised. The peritoneum was closed 
with plain catgut and the fascia with doubled No. 1 chromic catgut. The skin 
was closed with three sillcworm gut tension sutures and silk. On several occa- 
sions during the operation the patient had a fall in blood pressure and a rise 
m pulse rate. In order that the operation could be completed as quickly as 
possible, no additional exploring was done. 

While on the operating table, an additional 500 c.c. of whole, fresh blood 
was started. This was given slowly and was completely administered about 



ANCYLOSTOMIASIS AND HYPOPROTEINEMIA COMPLICATED 

BY PREGNANCY 


Monkad B. Aabeiig, M.D,, Encixo, Calif. 

(From the Military Government Ilospital) 

D espite tlie fact that much has been Avritten about tlie various anemias of 
pregnancy, a review of the literature reveals that little has been published 
regarding hookworm anemia, complicated by pregnancy. Although ancylos- 
tomiasis was common on Guam, the following case pi’ovcd 1o be the most interest- 
ing, by far. 

Case Report 

The patient (C. R. C.), a 23-year-old, unregistered, single Chamorro Avoman 
Avas admitted to the Military GoA'crnment Hospital on i\Iay 20, 1945. Despite 
the patient’s protests to the contrary, her kinsmen called the ambulance because 
they felt she appeared to be ailing sufficiently for hospitalization. Upon arrhM 
at the hospital, the patient AA^alked into the Avard. Her complaints Avere slight 
dizziness, pain in the region of the mons pubis, SAvelling of the legs Avdiich began 
two Avcelcs prior to admission, and ammenorrhea for five months (the last 
menstrual period Avas December, 1944). In spite of the fact that the edema 
extended upAvard OA’^er the entire body, the patient had continued to 
perform all of her household duties. She had had no stool examination since 
1940, nor had she taken helminthogogues. During the Japanese occupation her 
diet consisted chiefly of rice, fruits, and vegetables, since meat and milk were not 
available. After the Americans regained Guam, canned meats and poAA^dered 
eggs Avere accessible, but the patient stated that she had consumed little of either. 

Physical Examinaiion . — The temperature aa'us 98.8° P, ; pulse 100; respira- 
tions 32; blood pressure 140/88. The patient Avas extremely pale and presented 
a generalized edema Avhich pitted deeply on any part of the body. The eyelids 
Avere SAVollen almost closed. The patient seemed to be mentally sluggish and 
Avas virtually amnesic of the past fcAV Aveelis. 

The face Avas very SAVollen and AAmxy in appearance. The mucous mem- 
branes of the eyelids and mouth Avere extremely pallid. The tongue AAms pearly 
Avhite and flabby. There Avere no cardiac murmurs or ari’ythmias. The lung 
fields Avere essentially negative; only a fcAV moist rales were elicited at the 
bases, posteriorly. The breasts AA^ere moderately enlargedj and a small amount 
of colostrum could be expressed from the nipples. 

There Avas a four-plus pitting edema over the entire abdomen, particularly 
OA^er the mons pubis. The uterus extended one finger’s breadth aboAm the um- 
bilicus. The fetal heart tones Avere distant and rapid. The skin over the loAver 
part of the abdomen shoAved many pallid striae gravidarum. Pelvic examina- 
tion Avas deferred because of the severe edema of the labia. 

The skin Avas diy, pasty in appearance, and tense. There Avas a four-plus 
pitting edema of the loAver extremities. The fingernails AAmre colorless. The 
deep tendon reflexes were sluggish. The impression Avas that the patipt had 
ancylostomiasis and hypoproteinemia, associated Avith a 22 Aveelts’ gestation. 

Laboratory Findings . — The blood draAvn from the right antecubital vein re- 
sembled cloudy serum streaked Avith strands of brick-red dust. The very fcAV red 
cells present rapidly precipitated to the bottom of the test tube. The hemoglobin 
determination (Sahli), done from blood draAvn from the vein, Avas not recordable 

‘qggs than 2 grams.” The red blood cell count was 240,000. The white blood 

cell count Avas 400. A differential count was impossible because the blood smear 
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The following pathologic report was received from the laboratory: 

Gross: (A.) Specimen consisted of two Fallopian tubes, each approximately 
10 cm. in length. One tube showed a dilatation due to an intramural hemor- 
rhagic mass at the point of junction of tube and uterus. The mass was 2 cm. in 
diameter. Definite decidual tissue could not be identified in this tube. The 
distal portion of the tube was not remarkable. 

(B.) The other tube showed a liemorrliagic mass within tlie lumen at a 
point 3 cm. from the uterus. This hemorrhagic mass was more suggestive of 
decidual tissue. 

Microscopic: Section through both Falloiiian tubes showed islands of 
chorionic villi iu the lumen surrounded by hemorrhage and decidual cells. The 
walls of the tubes were partially lined by decidual cells, and were thickened bj^ a 
diffuse cellular infiltrate consisting of Ijmiphoeytes, plasma cells, and a few 
polys. The walls were moderatelj'’ edematous. 

Diagnosis: Bilateral tubal pregnancy. 
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Delivery. — O'wcni.y-four hours after admission, the patient went into active 
labor and was medicated witli 3 grains of ncml)utal and Yion grain of scopolamine. 
The latter was repealed in one hour. After eight hours of labor, the patient 
had a low forcc])S delivery under spinal anesthesia (70 rag. novocain) . A median 
cpisiotomy was done. The blood lo.ss was estimated to he 75 c.e. The infant 
was a 7 ])ound, 2 ounce hoy, markedly asphyxiated. It gasped once and the 
cardiac iminilsc was palpable for twenty minutes. The usual methods of rc- 
•suscilation failed and tlie infant succumbed. The umbilical cord was around 
the neck once, and it was oh-served that a loop had been caught in the left foreep 
blade. 7’he infant appeared to lie well developed. Autopsy examination re- 
vealed atelectasis. 

Fodparivm . — The ])atient’s postpartum course was afebrile. A blood count 
taken one week after delivery showed: red blood cells 2,740,000; white blood 
cells 15,000; hcmoglol)in 48 per cent (7 Gm.). Tlie blood Kalm was negative. 
A stool specimen was reported ])o.sitive for Evdamochn histolytica, cysts of 
E. coli, ova of hookworm, ascaris lumbricoides, and T. trichnria. The patient 
was transferred immediately to the medical ward where therapy for helminths 
was instituted. One month later, siic was di.scharged, free of “worms. " A blood 
count at that time (Oct. 13, 1945) showed: red blood cells 3,900,000; Jiemoglobin 
74 per cent (10.5 Gm). Tlie patient was asymptomatic, and a pelvic examina- 
tion revealed nonnal involution of the uterus. 

Comment 

It is interesting to note that the patient’s complaints were relatively trivial 
compared with those one would expect from the elinical and laboratory findings. 
Our observations concerning ancylo.stomiasis astounded us in that the patients 
had very few subjective eomplainl.s. iMo.st of them stated that they tired easily, 
experienced vertigo, and noticed some shortness of breath on exertion. Very 
few of them experienced syncope or extreme wealmess. We coneluded that the 
onset and progress of the anemia was so gradual that the patient adjusted him- 
self to the condition, and was, therefore, able to live and work without much 
difficulty. 

Dr. H. M. Zimmerman,^ our pathologist, who performed the autopsies on 
many infants and children who succumbed to hookworm anemia, feels that the 
hookworm secretes an antigen wiiich depresses the homopoietic centers, particu- 
larly the red-blood-cell-forming elements. Conversely, the white blood cells, 
especially the eosinophiles, are stimulated; consequently, most of the blood 
smears show an eosinophilia varying from 5 per cent to 33 per cent. Some 
writers^ believe that the severe anemia is caused by the mechanical withdrawal 
of blood from the patient by the worms allaehed to the intestinal wall. 

Some books on tropical medicine'’ “ state that the red blood ceil counts in 
patients infested wdth hoolcworm vary from one to three million, wnth hemoglobin . 
readings varying from 20 to 40 per cent. This conclusion wms verified in the 
thousands of Chamorros examined on Guam. The mo.st severe anemias were 
found in infants, children, and pregnant women. i\Iany patients in these groups 
had hemoglobin determinations of 2 to 4 gram.s. Despite multiple blood trans- 
fusions many of the extremely morbid infants and children succumbed. 

In almost every instance of edema associated wdth hookworm anemia, serum 
protein studies revealed evidence of hypoproteinemia. Investigators- ® find that 
the plasma volume is increased, while the total blood volume is diminished. 
Blood cholesterol, serum proteins, and serum calcium determinations are low. 
These conditions ’are rectified simply by means of diet, calcium, blood trans- 
fusions, and serum albumin therapy. 
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was too tliin. The patient was group B. The Eh determination was not done 
since anti-Eh testing serum was not available. The urine examination was es- 
sentially negative. 

Blood Transfusions . — Shortly after admission, 1,300 c.c. of citrated, cross- 
matched, group 0 blood was given, without any reaction. This was followed 
with 200 c.c. of serum albumin. The blood count, 15 hours later, showed the 
hemoglobin to be 22 per cent ; red blood cells 960,000 ; white blood cells 9,200 ; 
differential smear: neutrophiles 79 per cent, lymphocytes 17 per cent, 
eosinophiles 4 per cent. The total proteins were 4.1 Gm. per 100 c.c. of blood. 
The presumptive Kahn was twm plus. 

The next day, eighteen hours after admission, the patient wms given 1,000 
c.c. of group 0 blood (uneross-matched) and 100 c.c. of serum albumin. Blood 
counts taken twenty-four hours later showrnd: hemoglobin 22 per cent (3.5 
Gm.) ; red blood cells 1,020,000 ; 'white blood cells 11,200. 

Hospital Course . — ^Besides blood transfusions, the patient -was given 1 c.c. 
of liver extract intramuscularly, daily; ferrous sulfate grains X, three times a 
day ■ and multivitamin pills three times daity. She was placed on a high protein, 
salt-free diet. 

The fluid intake during the first twenty-four hours was restricted to 1,000 
c.c. by mouth. The output was not recorded, but the patient experienced marked 
diuresis following the serum albumin therapy, and, within forty-eight hours of 
admission, there was only a two-plus pitting edema. Absolute bed rest was main- 
tained until the sixth hospital day when the patient was edema free. The total 
proteins on the eighth hospital day had risen to 5.8 Gm. per 100 c.c. of blood ; 
red blood cells 3,170,000; hemogloW 60 per cent; white blood cells 10,650; the 
differential smear revealed: neutrophiles 83 per cent, lymphocytes 5 per cent, 
eosinophiles 11 per cent, basophiles 1 per cent. 

The stool specimen showed many ova of hookworm. Since tetrachlorethylene 
was unavailable, oil of clienopodium was given in 15 minim doses, every thirty 
minutes, for three doses. A stool examination one week later showed ova for 
hoolcworm, ascaris lumbricoides, and the larvae of S. stercoralis. 

On the sixteenth day, the patient was discharged from the hospital with a 
hemoglobin of 72 per cent (10.5 Gm.) and a red blood cell count of 3,420,000, 
and was referred to the prenatal clinic. Ferrous sulfate therapy -was con- 
tinued. The admission weight wms not recorded. The discharge weight was 135 
pounds. 

Prenatal Course . — ^During the next three months, on a diet enriched with, 
canned milk, eggs, and cheese, the weight gain was seven pounds. The patient 
was seen every twm weete in the prenatal clinic until the eighth month ; there- 
after, she was examined every -vsmek. Tetraclilorethylene (3 capsules) wms given 
at the seventh month. Slapharsen and bismuth were administered for latent 
yaws. Eepeated blood counts revealed a gradual increase in the red count and 
hemoglobin. On August 13, two and one-half months after the hospital admis- 
sion, the red blood cell count was 3,550,000, the hemoglobin 83 per cent (12.0 
Gm). 

Labor . — The patient was readmitted to the hospital on September 10, Avith 
premature rupture of the membranes. The blood picture at that time showed : 
red blood cells 3,870,000; hemoglobin 68 per cent (9.5 Gm.). Physical examina- 
tion revealed the patient to be in excellent condition. The blood pressure was 
110/80. There was no edema. The -weight was 142 pounds. The uterus was 
almost term size, with the infant bung in the left occipitoanterior position, head 
partially engaged. The infant’s weight was estimated to be 6 to 61^ pounds. 
Rectal examination revealed the cervix not effaced nor the os dilated. Liquor 
amnii definitely was escaping from the introitus. 



GAS BACILLUS INFECTION PRIMARY IN THE UNBORN FETUS, WITH 
REPORT OF A CASE SPONTANEOUSLY OCCURRING AT TERM, 

THE MOTHER SURVIVING 


Paige E. Tiioknmiee, M.U., F.A.C.S., Norfoek, Va. 

(From the ])e Paul ITo.tpifal) 

A NEGRO primipara (Case No. 17C4G), aged 23 years, was admitted to Maternity Cen- 

ter Clinic, July G, 1943, in her third month of pregnancy. Her general healtli was ex- 
cellent, she had had no ahortions or operations, she showed no sign of vulval or cervical in- 
fection, smears were negative for gonorrhea, and the AVassermann was negative. 

In January, her ninth month, she developed hypertension and albuminuria tliat increased 
notwithstanding home treatment so that on Jan. 20, 1944, she wa.s sent to the hospital as a 
prc-cclamptic at term. Blood pressure was 170/115, and albumin was 2 plus. The fetal 
position was diagnosed as right occipitoposterior. Her nonprotcin nitrogen was found to 
be only 28 milligrams. 

After castor oil ajid an enema, pains began about 1 A.M., Januaiy 21. Two hours 
later, according to the nurses, the membranes appeared at the vulva and spontaneously rup- 
tured. The patient was moved to the delivery room. After three hours, pains lessened and 
she was returned to her bed. 

At 10 o'clock that morning, I found the head barely engaged, position right occipito- 
posterior, the fetal heart heard for what proved to be the last time, amniotic fluid draining 
away, the corvi.\ only about 1 cm, by rectal c.xaraination with ctTacement estimated at 30 
per cent, temperature normal, and blood pressure 170/90. 

Through the rest of January 21 and 22, her labor wgs that of the usual occipito- 
posterior, with slow dilatation and inelfectual i)ains. Pour per cent raercurochromc was 
instilled into the vagina four times, beginning at 9 p.m. on January 21. This was the only 
invasion of the vagina before delivery. 

On January 22, the pelvis was confirmed as adequate by x-ray. That evening, her 
temperature rose to 100° P., but it was thought to represent only the stress of labor and 
dehydration. There was no other rise before delivery. 

At 2:30 A.M., January 23, dilatation was complete and the head was bulging the peri- 
neum. Up to this time, no abnormality of the fetus, other than simple death, was suspected. 
At 3:30 A.M., the caput was in sight, and, much to our surprise, felt like a bag of water. 
No bone was palpable. 

Believing it to bo hydrocephalus, the scalp was clipped with scissors,- necrotic brain 
tissue and gas burst forth under pressure, with an odor far more foul than hacilhis coK. The 
contents of the cranial vault was completely liquefied. Though the bones of the vault were 
not palpable at this time, the pathologist later reported that the centers were still present. 

Birth was accomplished without apparent damage to the maternal soft parts, other than 
an episiotomy. 

The condition of the placenta was carefully noted, but, raacroscopically, it showed no 
pathology. It was not sectioned. 

The child’s development appeared normal, and weight was estimated at 7 pounds. 
There wms marked gaseous distention of the abdomen, and subcutaneous crepitation wa.s 
definite in all limbs. The .skin was discolored but not macerated. 

The autopsy, by Dr. Arnold F. Str.aus, pathologist, showed: “Skin throughout gray- 
ish red with greenish discolorations, but not macerated. General subcutaneous crepitation, 
and evil odor On opening, muscle tissue shows gas blisters. The pleural, pericardial, and 
peritoneal cavities, all show a small amount of hemorrhagic fluid, All organs showed a 
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During a two-year period (1932-19'33), at the De Soysa Lying-in Home, 
Colombo, Ceylon, Wickramasuriya,^ in a study of hookworm disease as a com- 
plication of pregnancy, reports a maternal and infant death rate of 27 per cent 
and 23 per cent, respectively. He states that ancylostomiasis was, by far, a 
greater menace to the expectant mother and unborn child than were puerperal 
sepsis, eclampsia, pyelitis, and postpartum hemorrhage. The majority of the 
sufferers of severe hoolrworm anemia succumbed to cardiac failure either during 
or after delivery. He further relates that abortions, miscarriages, and stillbirths 
were very commonplace. Furthermore, many young women were rendered unfit 
for motherhood either as a result of cardiac disability or defective renal function, 
or both. Evidently, many of the deaths reported were in unregistered patients 
who were admitted to the hospital in extremis. Since no mention is made of blood 
transfusion therapy, one would expect a high maternal death rate. The Cha- 
morros on Guam were urged to register for prenatal care early in pregnancy ; 
the severe cases of hooluvorm anemia were immediately hospitalized and given 
multiple blood transfusions. As a result of prenatal care, not a single motlier 
succumbed in the 838 patients delivered during the interim of Dec. 1, 1944, to 
pec. 1, 1945. It was noted in the early days of establishing the clinics that the 
incidence of abortions, miscarriages, and stillbirths was high. However, as a 
result of the commendable cooperation of the expectant mothers in attendance 
of the clinics, the gross fetal mortality rate for the year was only 5 per cent. 

In the early days of the prenatal clinics, a survey of the stool examinations 
revealed that 95 per cent of the patients were infested with intestinal parasites, 
particularly hookworm and asearis lumbricoides. At the end of one year, 73 
per cent of the undelivered patients showed worm infestation. A survey of the 
U’eated delivered patients was not completed. Prior to the American invasion 
in July, 1944, helminthogogucs had never been administered to pregnant women 
on Guam. They feared that the “worm medicine” would affect the unbom 
child or cause abortion. After prenatal clinics, twelve in all, were established 
oyer the island, every patient who had a positive stool was treated. Not a 
single patient aborted, miscarried, or delivered prematureljL iilost of them 
averred that they felt much better. Certainly, the infants delivered from the 
treated group were healthier, and the likelihood of helminthiasis was reduced. 

A question arose as to whether or not the hookworm larvae passed from the 
maternal circulation to the fetus. Therefore, the meconium was examined in a 
large number of newborn infants, with the result that all stools were negative 
for any type of parasite. The infants were infected shortly after birth because 
of unsanitary Ihing conditions. 

'Without anj- doubt, the incidence of worm infestation was markedly in- 
creased during the Japanese occupation, since little or no medical attention was 
given pie people of Guam, and they ivere forced to live under unspeakably filthy 
conditions. Several years of enforced public health principles will eliminate the 
c.\lcnsive prevalence of parasitic infestation which still exists. 

The views and .statement? in this communication are not nece.=sarjly accepted and 
confirmed by tlie U. S. Navj-. 
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Discussion 

AutliorH Hcoin to have agreed that devitalized tissue is fundatncntally nccessarj' for the 
Cloxtridhnn mclchii to implant itself and propagate in sufficient numbers to initiate active 
infection. 

May it not bo that amniotic Iluid is a satisfactory culture medium, and the particular 
medium tliat carries infection into the uterine cavity, in the absence of instrumentatioa and 
trauma? There seems to bo very little written about amniotic fluid as a culture medium. If 
true, it would explain much about abortal and prenatal infections, Cosgrove and Barrv' discuss 
at some length the exact manner in wliicli the gas bacillus, dormant in the cervi.x, may become 
active and reach the fetus, when there is no dead tissue present. In their case, as apparently 
in all others of this type, the membranes ruptured early. I’rogress of the infection upstream 
into the amniotic sac i,s probably aided by the contractions and relaxations of the uterus in 
labor. 

What caused the baby’s death, iji our case? Was it maternal toxemia, interference with 
circulation in the cord, or the infection? Had the circulation ceased before it was attached 
by gas organisms, or did gas bacilli attack a living baby? 

In treatment, how much benefit was derived from the simple admission or air into the 
vagina twice daily for six days, when the sulfanilamide powder was introduced? TJii.s was ad- 
mitting air to the focus of an anaerobic organism. Is this treatment entitled to particular 
credit? 

Summary 

1. The rarity of gas bacillus infection that is primary in the unborn fetus is noted. 

2. A case of such infection following premature rupture of membranes at term is 
reported. 

3. This fetus .showed liquefaction of the brain and generalized gas infection, which 
had developed without giving s^Tnptoms in the mother. 

4. The trauma of delivery promptly started active infection in the mother; life was 
threatened for seven days, followed by recovery, 

5. Treatment consisted only of (1) serum, a prophylactic dose on the first day, and a 
therapeutic dose intravenously on the .second; (2) sulfanilamide and soda by mouth, for 
seven days, but only to a blood concentration of 5 mg.; (3) .sulfanilamide powder into 
vaginal vault, through a bivalve speculum, twice daily; and (4) supportive treatment of 
intravenous glucose. 

6. Though the virulence of the strain probably was not maximum, recovery was un- 
expected. 

7. The possible role of amniotic fluid as a culture medium that initiates the growth 
and spread of the infection in the absence of dead tissue i.s suggested. 
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GAS BACILLUS INI'ECTIOX IN UKBORN FETUS 


8o0 


tlirfy grayish red, discolored and cloudj*. Direct sniears from blood and liver were loaded 
with gram-positive rod-shapes. Cultures from blood and liver showed gas-forming and spore- 
forming gram-positive bacilli in bufTorcd medium." 

Four hour.s after delivery, the mother’s temperature was 104.6® P. A tlicrapcutic dose 
of gas .'erum was ordered, but, through misunderstanding, a prophylactic dose of 1,500 units 
was all she received that day. 

The next day, Januarj’ 24, her temperature continued near 104° F., but she had no 
rliili. Hemoglobin was reported 103 per cent, and red blood cells 5,100,000. A therapeutic 
dose of scrum — Cl. perfringens 10,000 units and Tibrion seplique 10,000 units — was given intra- 
venously. Sulfanilamide, initial dose 3 grams with sodium bicarbonate, and 1 gram every 
four liouns, wa.s started. Penicillin was not then available. 

On January 25, her second day, hemoglobin wa.s 94 per cent, rod blood cells 4,620,000, 
white blood colls 13,400, and polys 71 X)cr cent. Through a biv.alvc speculum, a culture wa.s 
tnV.cn from the cervix, after which 5 grnm.s of sulfanilamide powder were placed in the 
vaginal vault. This treatment was continued twice daily. 

Consultation with an obstetrician and a surgeon was obtained. They considered the 
ctise hopeless, and olTcrcd no snggc.stions as to treatment. 

A blood culture tahen on .Tannnry 26 was negative. 

During (he first two day.-? post partum, the patient had mild vomiting; during the 
third and fourth day.s, she had loose stools. The abdomen w;i.s moderately ilistcndcd and 
tender, intravenons glucose, 1,000 c.c. of 10 per cent, was given. 

Her temperature remained between 102° and 104.<i° F. for five day.«. It reached nor- 
•aal on the seventh day, and there wa.« no further rise. 

The episiotomy wound opened completely and was covered wiili a thick dirty-gniy 
®h>ugh. Snlfantlnmidc powder cleared it promptly, and the wound healed by gr.amilntion. 

Blood sulfanilamide reached its {teal; on .Tumiiiry 27, 5 mg. per 100 c.c. On January 
it was 4 mg. 

The culture taken from the cervix on January 25 .'^howed gr.am-positivo gas-forming 
roils and capsules, hemolytic and nonhemolytic strejifococci, 71. coli, and .Stogliylocomw 


IVo wont umnred to ."-ce this patient begin to improve. 'J'reatment bad not been 
.•■treauous, nor very prompt. However, she was discharged from the hospital Fclunary 5, her 
thsiteenlh day, comfortable, c.ating well, with blood pressute ir-0/.<^0, fundus 4 cm. above the 
'vinpliysis, and lochia scant and colorless. 

One ir.onth later, at the clinic, she nppean.-d in perfect latalth, the pelvis showed no 
infiatnmntnry residue, and she v.'a“ discharged. 

larident.ally, .sh.e again became pregnant, in three months. She carried to term and 
*-ad a normal spontaneous delivery at home, tinder clinic suje.-rvijTon. in .lanuary, 1945. 
Hare wa* no morbidity ihi.« time. 

Our theory reg.arding this case is that gas lea'iHi were carrit-d into the vagi;;.'', by 
’‘erns.l intcTcourfc, which ndniiltedly orcurre-d as. Ir.tc a*- two driV.s prior in t-.dmif^ioa to 
' '' ■'jutr.l. In the cervix, spores remained dorinant urjtil membraat-t l forty-eight 






rs bfferc delivery. Th.cn, by some route, prol.-ably amniotic ■T.usd, no'tril*. ar.d 
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pifite, {hf.v roaclaai tb.c ir.casagc.* and brain of tr.c b.aby. Brain rr.ofr imr- 

t.-tulariy d<'jal brain tissue. Ix-ltig the Is-'t-Vno-.m culture tr.e.r-um for t'.e bacip-m, tju-re 
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skull of a breech presentation through a thin abdomen.^ This finding, when 
elicited, may be of positive assistance in the diagnosis of a breech presentation. 

It was observed that if the presenting ])olc was steadied over tlie inlet by 
impressing tlie fundus from above by the external hand of the examiner, and the 
presenting pole explored through the lower uterine segment, the sensation of 
buckling, as if a derby hat were comju'csscd, was felt if a vertex presented. This 
was noted through lower uterine segments that were thick, as well as through 
tho.se tliat were thin. The palpatory sensation is similar to that described in 
the cephalic palpation of the rachitic skull with craniotabes.'’ The presence of 
this sensation indicates a vertex presentation. \Vhile this does not offer a 
positive assistance in the diagnosis of breech presentation, in a negative wa.v, 
it has helped rule out the possibility of breech in numerous equivocal cases 
when x-ray was not immediately available and vaginal examination was not 
desirable. 

It has been found that not all pre.senting vertices w’ill give this sensation, 
but a great many will. One must be cognizant of the urgency for gentleness in 
the rectal exploration so that the buckling that is felt is a finding in the palpa- 
tion rather than the result of denting of the fetal .skull from a vigorous probing 
of the presenting fetal pole. The finding is offei-ed merely as an adjuvant in the 
diagnosis of fetal polarity. 
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AN AID IN THE DIAGNOSIS OF FETAL POLARITY 

Lewis E. Savel, M.D., Jersey City, N. J. 

(From Margaret JIagne Mutcmiity Ilospital, Jersey City, N. J.) 

A n accurate clinical diagnosis of the fetal polarity in the obstetric pa- 
. tient in labor is most important. Abdominal findings (position of the fetal 
heart, palpation of the fetal small parts, palpation of the upper and/or lower 
pole of the fetal axis) are often ineon elusive because of; (1) the obesity of 
the patient, (2) the voluntary resistance and uncooperative posture, (3) the 
inferential character of the findings. 

The patient in labor with a breech presentation offers a problem separate 
and apart from the same patient with the identical fetus presenting as a vertex. 
The greater efficiency of the vertex as a dilating pole is universally Imown and 
accepted. The vertex presentation -vsith slight or moderate cephalopelvic dis- 
proportion often resolves itself follovdng adequate labor, with molding of the 
head, and vaginal delivery is accomplished without great difficulty. The same 
head coming through the pelvis as the aftercoming head of a breech presenta- 
tion offers an entirely different problem. No opportunity is afforded the head 
to become molded and accommodate to the pelvic configuration. As a result 
of the dystocia and the frequently difficult vaginal delivery, a disastrous result 
may be the eventuality to the baby and, at times, to the mother. The fetal 
mortality in breech presentation averages about 14.1 per cent (Hirst 20 per 
cent,^ Curtis 13 per cent,^ Williams 10-14 per cent,^ Stander 13.1 per cent,® 
Beck 10 per cent,® DeLee-Greenhill 6-32 per cent,^ Margaret Hague 11.2 per 
cent.® While the maternal mortality in breech presentation is not significantly 
different than with vertex presentation,®’ * the incidence and severity of perineal 
and soft tissue injury is materially greater.^’ ® 

Mindful of the necessity of making the clinical diagnosis of breech presenta- 
tion more accurate and precise, the writer attempted to find some additional 
information that would be of assistance. No positive findings to assist in the 
diagnosis of breech presentation could be determined other than the well-lmovui 
findings of ; palpable vertex in the uterine fundus, fetal heart tones in one of 
the upper abdominal .quadrants, absence of cephalic prominence over the 
symphysis, and palpation of a soft, compressible breech, rectally or vaginally. 

These findings are adequate in the patient whose abdominal wall and vol-' 
untary posture permit satisfactory palpatory examination and whose cervix 
is sufficiently effaced and dilated to permit thorough palpation and exploration 
of the presenting pole, rectally. It was found, however, that upon rectal ex- 
amination the presence of a thick lower uterine segment with an uneffaced, 
undilated cervix offered a rather difficult mediiun through Avhich to confirm the 
presence of a breech or vertex over the pelvic inlet. 

Stander has mentioned a “characteristic craclding sensation upon com- 
pressing the bones of the slnill” obtained occasionally upon palpation of the 
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unusual. Disappearance o£ polyuria and polydipsia during pregnancy and their 
return afterward arc not unusual features. The peivsi.slenee of nausea and vomit- 
ing and the dcvelo])inen1, of pre-eclampsia in the presence of this syndrome would 
vsuggest that copious fluids arc not always adequate treatment for these complica- 
tions of in-egnancy. The simultaneous rcgre.ssion of diabetes insipidus and onset 
of pre-eclampsia might lend siqiport. to tlic antidiuretie theory of this toxemia. 
On the other hand, since the diuresis was never coiipdctely overcome, we might 
assume that pre-ecianii)sia is the cau.se rather than the result of the antidiurcsi.s. 
The immaturity at term of an othei-wisc normal infant is interc.sting. 



DIABETES INSIPIDUS AND PRE-ECLAMPSIA 

Francis J. Nash, M.D., Kansas City, Kan. 

T he following ease is reported because it deals with a patient with long-stand- 
ing diabetes insipidus, who became pregnant and developed a severe pre- 
eclampsia. With progression of the pre-eclampsia, the poljTiria and polydipsia 
almost disappeared, only to recur gradually after delivery. 

This patient, white, 27 years old, was first seen Nov. 25, 1944, with the usual 
presumptive signs of pregnancy. Her last' period was July 20, 1944, which made 
her confinement date April 27, 1945. Her menarche occurred at 14 years of age, 
followed by scant, painful, three-daj’- periods every thirty days. 

Her past historj^ is significant only as it related a tremendous thirst and 
comparable urinary output for over twenty years’ duration. She placed her 
intake of fluids at as much as eight gallons in twenty-four hours. She urinated 
often — hourly during the night. A transfusion reaction when five years old was 
supposed to have been responsible for this condition. Due to previous experi- 
ences, she requested that her diabetes insipidus not be treated. 

Physical examination was negative except the pelvis. The bladder was dis- 
^nded and the uterus was enlarged and gravid. Genitals were nulliparous. 
Generally she appeared healthy and Avell nourished. Her blood pressure was 
recorded at 120/75, and her weight was 121% pounds. Serology was negative, 
her red blood count was 2.6 million, and hemoglobin 61 per cent, urine specific 
gravity was 1.004. 

Her prenatal record shows an unusual persistence of nausea with some 
vomiting and increased nervousness and sleeplessness. In January, the sixth 
month, her blood pressure became elevated and varied between 140/90 and 
185/115 until delivery. In February, the seventh month, water intake and out- 
put diminished greatly, and sweating became profuse day and night. Albumin 
was detectable from early March until delivery. A coincidental left facial 
paralysis developed in March also and gradually improved after several months. 
On March 16 she was hospitalized for control of the pre-eclampsia. According 
to hospital records, her intake and output (specific gravity 1.004) reached a new 
tow in her memory of about one gallon in twenty-four hours. Because her fetus 
was quite small, she was dismissed five days later -without induction of labor. 

On April 16 the patient was again hospitalized because of severe pre- 
eclampsia. Prior to delivery her intake approached normalcy (about 1,500 c.c.), 
Ton virinary output (specific gravity, 1.010) usually exceeded this by nearly 
1)000 c.c. This discrepancy occurred in spite of the absence of clinical edema. 
On April 25 labor was induced medically, and after five hours of labor a 4%- 
pound immature baby was delivered spontaneously and lived. The postpartum 
course was uneventful except for slight morbidity. On the third postpartum 
day intake and output again exceeded one gallon each. By August, four months 
post partum, her intake and output (specific gravity, 1.004) exceeded two gallons 
daily. Her blood pressure has been normal since her examination six weeks after 
delivery. 

This case of diabetes insipidus and pregnancy provokes some interesting 
conjectures. The development of a severe pre-eclampsia makes this case more 
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2. The patient then assumes an erect position on a low stand situated at the 
examiner's end of the examining table, turns about face, places the knees on the 
edge of the table and assumes the knee-chest position. 

3. Re-examination allows the vagina to expand with air. Downward 
pressure is made on the lateral bare of the pessary, alternating with backrvard 
pressure on the cervix, while the patient coughs several times. These mea.sures 
usually produce anteroversion of the uterus (Fig. 1, C). 

4. The patient falls slowly into the prone position momentarily and then 
rolls over into the original lithotomj’- position. 

5. Re-examination and any further manipulation for completion of the 
uterine replacement is carried out per vaginarn (Fig. 1, D, F). 

6. Routine instructions as to douches and I’cvisits are given. 

Fifty-five patients with retroversion uteri in early pregnancy, or not 
pregnant have been treated with the above technique. No failures have occurred, 
probably because no fixed I'etroversions have been encountered. One patient had 
an incarcerated uterus with a three and one-lialf month gestation which resisted 
the usual method of replacement since manipulation Avas painful. She Avas 
suffering from severe sinusitis AA'liich AA-as a contraindication for replacement 
under general anesthesia. The combined technique gaA’e an excellent result, AAUth 
complete relief of symptoms. It is estimated that anesthesia Avas avoided in 10 
patients Avith retroversion l)y employing the combined technique. 

Summary 

1. A combined procedure is described for replacement of the retroA^erted 
uterus based on the preliminary insertion of a Avell-fitting pessary in lithotomy 
position Avhich keeps the uterus from falling back after it has been replaced in 
the knee-chest position. The use of a tenaculum in replacement is unnecessary, 
and is often undesirable, especially in pregnancy. 

2. The procedure has given good results in 55 cases. It aa'bs estimated that 
10 cases AA'ould haAm required replacement under general anesthesia, AAdiieh Avas 
obviated by the use of the combined teclmique. One patient had an incarcerated 
uterus AAGth a three and one-half months’ gestation that Avas readily replaced. 
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COMBINED PROCEDURE FOR ANTEROVERSION OF 
RETROVERTED UTERI 

Gael T. Javert, M.D., New York, N. Y. 

R EPLACE]\IENT of tlie retroverted uterus is not always possible when 
bimanual manipulation is performed in the lithotomy position. Attach- 
ment of a tenaculum to the cervix facilitates replacement in certain cases, but 
its use is undesirable for pregnant uteri. Correction in the laiee-chest position 
may also be impossible, or if it is accomplished, the uterus falls back when the 
patient is subsequently re-exammed for insertion of the pessary in the lithotomy 
position. Under such circumstances further attempts are either given up 
entirely, or replacement is accomplished under general anesthesia. The im- 
portance of the correction of malpositions of the uterus is beyond the scope of 
this article, yet the improved chances of conception, prevention of spontaneous 
miscarriage, relief of nausea in pregnancjq alleviation of backache, and 
treatment' of the incarcerated pregnant uterus are acceptable indications. The 
contraindications are; absence of symptoms in nonpregnant women, vaginitis, 
and medical indication for a contraceptive diaphragm. 



1. — Technique of the combined procedure for manual replacement of a pregnant retroverted 

uterus. 


The following technique has given unif onnly excellent results at the Army 
Air Forces Regional Hospital at March Field, California : 

1. The diagnosis of retroversion uteri having been made vaginally in the 
lithotomy position and the indications for replacement having been fulfilled ; a 
well-fitting Smith-Hodge pessary is inserted (Fig. 1, A, B). 
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.sired level by a lliiimb.screw ( 3 ). Od Ibc borizonlal Jiicmber of the rod there 
are two jnovablc .sloeve.s (.■5), each of which is welded to two other sleeves at right 
anglc.s, and through these j)ass the heavy tubing to the mask. The tube con- 
nection.s to the machine ( 6 ) have boon iiivertcd .so they now point up instead 
of down, and right angle elbows (7) have been added to the ma.sk .so that it nor- 
mally remains in ])ropcr relationshi]) to the face. 

Friction and ten.sion cause the mask to remain at whatever level it is .set, 
and this enables one to use the machine for continuous oxygen by simply moving 
the baby’s head against the side of the crib and holding it there with a small 
sandbag, and then setting tlic machine on inhalation and ad.i'usting the ma.sk to 
the baby’s face. 

The modification is incx])ensivc and can be made by almost any mechanic. 
The connections at (6’) were found to be .soldered in and had to be heated in or- 
der to invert them. 


2205 Noirrii High Strcrt 


MODIFICATION OF THE ERICSON AND JOHNSON RESUSCITATOR 

Chables W. Patoy, M.D., Columbus, Ohio 

T he folloiving modification of the widely used Ericson and Johnson resusci- 
tator was devised with the idea of facilitating its use. Frequently one gets 
the impression, when using certain devices, that the designer had not actually 
used the device under normal operating conditions. In the case pf the Ericson 
and Johnson resuscitator, we found that the relation of the tubing to the ma- 
chine and to the mask made it needlessly difficult to hold the mask snugly and 



Fipr. 1. 


comfortably against the infant’s face; and we also found a tendency, becaus 
of the weight and .stiffness of the tubing, forlhe mask and tubing to fall to th 
floor whenever it was laid aside temporaioly. It was with these problems in mini 
that this modification was devcloiied. 

Fig. 1 is to a large extent self-explanatory. A collar (1) was made to sir 
over the machine and fasten vitli thumbscrews. Welded to this collar is a sleev 
(5) through wliich passes an L shaped rod (f), wliich can be held at any dr 
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The transiuissioii from the low to the liigh temperature phase coincides with the o^ailatorj- 
phase. The occurrence of thi.s shift docs not constitute a proof of actual ovulation. The uso 
of the temperature record in the timing of intercourse and for other proceptive purposes is 
described. The waldng temperature may also be employed in determining the postovulatory 
period during which conception will not take place. CakI/ P. Hdbkr. 

Mateos Poumier, Manuel: Artificial Insemination, Premsa med. me.x. 10: 13, 1945. 

The author discusses the possible causes of sterility in the two partners of a child- 
less union. If artificial insemination is found advisable, it is necessary first to fix the 
probable date of ovulation, which is fourteen days before the next menstruation in the 
woman with regular cycles. In the irregular woman, the minimal and maximal cycles arc 
observed for a few months, the fourteen daj's subtracted, and the average is used, giving 
two or three monthly inseminations on the probable dates. The survival of the ovum is 
about twelve hours, and it is therefore difficult to obtain a satisfactory result from in- 
semination; hence the procedure has to be repeated several times. 

Simultaneously, the woman is submitted to a treatment of stimulating ovulation by 
means of extracts of the anterior lobe of the hypophysis, and the husband is advised 
not to have intercourse for several days preceding tlic insemination. In some cases he is 
also given hormonal extracts to stimulate maturation of his sexual elements. 

The semen must be obtained b}* masturbation and deposited in a dry, sterilized glass 
container, such as a Petri di.sh which is then floated in a tray with some tepid water. "Wlien 
it is absolutely impossible to collect semen in this way, it is taken from the vagina im- 
mediately after coitus. In cases of oligospermia, the semen is centrifuged and the precipitate 
used. Insemination offers no difficulties, and the site selected for it juay be vaginal, ccndcal, 
uterine, or tubal, depending on the findings of the case. In intrauterine maneuvers, the 
greatest care must bo taken to avoid bleeding and contractions which may expel the semen, 
Por the same reason, only one or two drops of the fluid arc introduced. Sometimes, especially 
in sensitive women, antispasmodic medication is administered before and after the maneuver. 
A short rest on the operating table and bed rest for several hours at home are recommended. 
Over-all success of from 25 to 30 por cent can be expected. J. P. Greexiiha. 

Gynecology 

Kovacs, F.: The Significance, Diagnosis, and Treatment of Female Gtenital Tuberculosis, 

Monatschr. f, Geburtsh. u. Gyniik. 116: 183, 1943. 

The author encountered 191 cases of tuberculosis of the female genitalia in his 
private practice. Hence this disease is much more common than is generally appreciated. In 
60 per cent of the cases, sterility is present. The most important diagnostic procedure 
is curettement and examination of the endometrium. In GO per cent of the cases of 
genital tuberculosis, the uterine scrapings ■will reveal the disease. Hence this diagnostic 
measure should be used more widely. Likewi.se, curettement should be performed in all 
cases of sterility and menstrual disturbance. A careful curettement entails no danger 
of spreading the disease. 

The conservative treatment of genital tuberculosis has not proved effective. Hence 
the author recommends early laparotomy as the best treatment. This form of therapy 
quickly eliminates the source of infection. In early cases, the ovaries need not be re- 
moved. Bemoval of the uterus is not a sacrifice, because these women are sterile anyway. 
The presence of pulmonary tuberculosis is not a contraindication to operation. 

J. P. Gkeenhili- 

Hodgson, J. E., Dockerty, M. B., and Mussey, B. D.: Granulosa-CeU Tumor of the Ovary, 

Surg., Gynec. & Obst. 81: 631, 1945. 

The authors present 62 instances of granulosa-cell tumor occurring in the Mayo Clinic 
from 1910 to 1944- TWs comprises 1.63 per cent of 3,800 ovarian tumors seen during that 
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Sterility, Fertility, Contraception 

Halliday, J. L.: Psycliosomatic Medicine and tlie Declining Birtli-Eate, Lancet 248: 601, 

1945. 

Halliday ’s purpose of Ms article rvas to suggest the value of appljdng a psycho- 
logical approach to the problem of declining birth rate. 

The author insists that behavioral sterility, increasing freqnency of practice of birth 
control^ usually by coitus interruptus, is an expression of neurotic anxiety. This induced 
sterility could often be related to the obsessional characteristics, in tliat, persons with such 
a rigid character structure tended to experience upsetting events, as childbirth and children, 
as a threat to the routine but precarious design for living in a dangerons and disturbing 
war period; 

The writer is of the opinion that birth rate represents a sound index of psychological 
health. Between 1870 and the recent war periods, mass unemployment, financial crisis, in- 
creasing competition, decline of active religious faith, a desire for personal safety, and a 
preponderance of other as unfavorable factors occasioned an increasing social disintegration 
provocative of a declining birth rate. If the fertility rate (England and Wales) of 1870 
were to be considered as 100 per cent, the drop in fertility by 1900 (the mildly anxious 
generation) was 25 per cent, and the drop by 1930 (the second and definitely anxious 
generation) was 59 per cent. 

Halliday illustrates his suggestions for therapeutic standards in the national attempt to 
alleviate parental anxiety — that every mother receive for each child in its early formative years 
(up to the age of 3 or 5 years) everything that is required — food, clothes, perambulators, go- 
carts, baby chairs, utensils — everything — ^without charge and irrespective of social class. 
This positive step would relieve parental anxiety and provide a sense of belonging to the 
community. 

If added nursery facilities W'ere available and vsed, the present generating neurotic 
parents would be relieved of further tensional loads. 

Other examples of therapeutic measures to treat social disintegration include the choice 
of scientific selection for pupils in schools in contrast to aggressive competition; vocational 
guidance; compulsory labor camps or their equivalent; and "social security" in its psycho- 
logical sense — i.e., security against preventable neurotic anxiety. 

Halliday concludes that only such therapeutic measures as are based on imderstanding of 
the primary etiological relevance of psychosocial factors can help to provide a generation of 
young persons less inhibited by' neurotic anxiety and, as a consequence, socially more healthy', 
psychosomatically less incapacitated, and biologically more fertile. C. E. Eolsome. 

Barton, Mary, and Wiesner, B. P.: Waking Temperature in Relation to Female Fecundity, 

Lancet 11: G63, Nov. 24, 1945. 

In fecund women the body' temperature on waking in the morning varies with the 
phases of the menstrual cycle. A relatively high temperature is characteristic of the pre- 
menstrual phase and it persists after conception. Persistent low temperature excludes the 
diagnosis of pregnancy. The diphasic temperature cycle may' persist in cases of amenorrhea, 
but more commonly' amenorrhea is characterized by a monophasic waking temperature record. 
Certain types of infecundity' arc associated with absence of the high temperature phases. 
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in dealing with women patients increased, minor operative procedures, sueli as curettage 
or dilatation (for dysmenorrhea) became increasingly unnecessary. The gap between the 
practicing physician and the psychiatrist must be bridged, but, in the author's opinion, tliis 
can best bo done by enlarging the sphere of the practitioner. The family physician has tlie 
advantage of close contact with the patient and lirsthand knowledge of family peculiarities 
and tendencies. Ho also secs the patient early enough, in the curable stage, before the family 
reactions have become feed and irreversible, but, to clTcct a cure in this stage, he must have 
‘ ' the requisite interest and knowledge. ’ ’ 

Schaub, Isabelle G., and Davis, J'ames E,: Tbe Significance of Streptococci Isolated Prom 

tbo Pemalo Urinary Tract, Bull. Johns Hopkins Hosp. 77: 372, 1045. 

The authors summarize the article as follows: 

The histories of 500 patients from whose urine specimens streptococci were isolated 
have boon carefullj" studied from a clinical standpoint, and conclusions reached in regard 
to the signilicanco of the organisms. 

Streptococci were found fo bo the solo cause of clinical disease in 25,2 per cent of the 
cases reviewed, and involved with other organisms in 28.S per cent. In a total of 54 per 
cent of the cases, therefore, the}’ were regarded as ctiologically significant. In C per cent 
of the clinical cases studied, the role of the streptococcus was doubtful. 

In 40 per cent of the patients from whose urine streptococci were isolated, no 
clinical evidence of urinarj’ tract disease could be found in the history. The significance 
of the presence of streptococci in this high percentage of cases is discussed. 

The relath'C occurrence of the various streptococci with Escherichia coli was studied 
and it was determined that the alplia and gamma enterococci were involved with E. coli in 
a significantly higher percentage of cases than the other .streptococci with the exception of 
the gamma streptococci, C, 0. MALiVXD. 

Hardy, Harriet L.: Tbe Clinical Significance of Data Accumulated in the Medical Care of 

Young Women, New England J. iled. 233: 811, 1945. 

One of the purposes of this paper is to point out the wide range of physiologic varia- 
tions that are possible among normal young women. The blood pressure readings in 1,000 
college women between the ages of IG and 22 years are recorded. Seldom, if ever, is it 
found that a low blood pressure reading and fatigue are directly related. A study of the 
white blood cell counts in the menstrual cycle revealed that for practical purposes of differ- 
ential diagnosis, there was found in this study no suggestion that the white cell count under- 
goes a physiologic shift at any time in the menstrual cycle. 

From this study it is concluded that since red cell counts and hemoglobin levels slightly 
lower than normal are apparently not related to fatigue, menstruation or infection, and 
produce no other symptoms, the body is able to manage efficiently with what has been con- 
sidered to be less than the normal blood level. The author advises treatment, however, for an 
iron deficiency. James P. Mark. 


Labor, Management, Complications 

Bret J., and Deplus, J.: Obstetrical Consequences of Uterine X-ray Therapy. Frequency 
of Abortion and Cervical Dystocia, La Presse mddicale 53: 255, 1945. 

The authors studied the effects of radium therapy on subsequent pregnancies and 
labors. Regardless of the dose of radium used it produces sclerosis, particularly of the cervix. 
Because of this sclerosis, operative interference at the time of labor is necessary in 60 to 70 
uer cent of women who conceive after radium treatment. Furthermore, the sclerosis which also 
effects the uterine endometrium may result in disaster. Among 34 pregnancies in 23 women 
beeamo pregnant after irradiation, there were nine abortions and six premature labors. 
Se 34 pregnancies yielded only 12 living children (36 per cent). The fetal deaths were by 
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Symptoms o£ vomiting, alxlominnl pain, edema, and purpura, togotlicr with fever and 
Icucocytosis wore manifest in the first case. Vomiting, dyspnea, pallor, and leucocytosis 
characterized the clinical picture 'o£ the second case. In Ijofh instances the disease ran a ful- 
minating course, and tho diagnosis was not snspcctod before autopsy. C. 0. Maland. 

Albaugli, C. H.: Congenital Anomalies Following Maternal Rubella in Early Weeks of 
Pregnancy, J. A. Jf. A. 129: 719, 1945. 

Nine cases of congenital abnormality in flic infant following an exanthem in the mother 
in. the early weeks of pregnancy are herewith reported. Tlie pathologic lesions associated 
with rubella arc reviewed. Tlie importance of flu's problem from a public health point is 
stressed. Various public health meiisure.x for control are enumerated. The most common 
lesions in infants bora of mothers who contracted rubella during pregnancy arc cataracts, 
cardiac septal defects, patent ductus arteriosus, deaf mutism, and microcephaly. Nearly all 
of tho infants are poorly developed and present a feeding problem. Wu.t.iam BravrAN. 

Kendig, Edwin J., Jr., and Fiskc, Russel H.: Penicillin Ointment in the Treatment of 
Impetigo Neonatonmi, J. A. At. A. 129: 3094, 3915. 

In Id- cases in which jienicillin oinlincnt had been used there were no new lesions after 
the treatment had been in cfTect for forty-eight hours. After a maximum of three days 
all the lesions appeared to be dry and healed. In three instances, however, there was a recur- 
rence of the condition after tho patient had been home from the lio.<pital more than one week. 
Each recurrence was after treatment had been discontinued and baths had been started. 

WlIJ.IAlI Behman 


Bloxsom, Allan: Penicillin Locally in the Eyes of Newborn Infants to Prevent Ophthalmia 

Neonatorum, J. Pediat. 27: 447, 3945. 

An additional case of gonorrheal ophihalinia neouiitorum develojreil after the u.'-e of a 
silver preparation in the Credo method of prevention. Four drops (250 units per cubic 
centimeter) of penicillin was instilled in each ej’c every four hours. This occurred in a 
nursery of twenty infants having been exposed to a possible gonorrheal conjunctintis, and 
resulted in no further spread of the infection in the nursery. 

Tho result suggests that penicillin locally can and should be used as a specific prophy- 
lactic agent in the Crede method of prevention of ophthalmia ncona’torum. 

James P. Mium. 


Harris, Evelyn S., and Platou, Erlin S.: Pyopneumothorax in a Premature Baby Success- 
fully Treated With Penicillin, Am. J. Bis. Child. 70: 226, 1945. 

The authors report a case of pyoneumothorax seen in a premature infant seven days 
after its onset. It appeared that sulfanierazine was failing to influence the course of the 
disease. Penicillin was given over a period of fifteen days. 

The possibility and early recognition of pulmonary infection follo^ving ateleetasis 
premature infants should be emphasized. James P. Makk- 

Freud, Paul, Rhodes, Adrian W., and Weisz, Albert: Hereditary Skin Defect in the New- 
born Infant, J. Pediat. 27: 591, 1945. 

The authors report an interesting case of hereditary skin defect of the scalp in a 
born For the first time, the same defect in the same location was also found in the 
° ■ JAMES P. Makr. 

parent. 
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no means all due to operative intervention. Some of them were born dead or were macerated. 
There were no fetal malformations in tliis group. 

In the women who continue to term, premature rupture of the membranes is almost the 
rule. The membranes and placenta may adhere to the decidua in the lower uterine segment. 
In 50 per cent there are disturbances in the contractions of the uterus. Cervical dilatation 
roaches a certain .point and then stops. These occurrences along with fetal death often 
lead to amniotic infection which is usually serious. In many cases the cervix must be incised 
and forceps used, often with disastrous results for mother and baby. In some cases embryot- 
omy must be performed. Sometimes even this is impossible, and the entire uterus must 
bo removed in one piece. J. P. Greenhill. 

Chanal, G.: Different Methods of Inducing Labor. The Medical Method and Its Results at 
the Geneva Maternity, hlonatschr. f. Geburtsh. u. Gjmsilv. 119: 69, 1945. 

At the Geneva Maternity, Stein’s medicinal method of inducing labor is used. The 
procedure carried out is as follows: the patient is given 60 Gm, of castor oil in one dose, 1 
Gm. of quinine sulfate given four times at half-hour intervals, and 10 Voegtlin units of 
thyinophysin, given three times at half-hour intervals. If labor pains are inadequate, three 
drops of Basergin are given every half hour for a maximum of 18 drops. 

Forty-seven cases treated by this procedure were analyzed. In 87 per cent the therapy 
was successful. The fetal death rate was 6 per cent, but only one of three fetal deaths can 
be attributed to the induction of labor. There were no maternal deaths, and the morbidity 
rate was 10 per cent. J. P. Greekhiia.. 

Cohneiro-Laforet, C.: The Diagnosis of Rupture of the Amniotic Sac, Eev. espan do obst. 
y gincc. 2: 99, 1945. 

In reporting 450 tests of the aciditj- of the vaginal fluid by means of indicator paper, 
tho author found that 05 per cent were in the normal range of acidity. Marked deviations 
from the normal range were found in cases of premature rupture of the amniotic sac. 

J. P. GnEENHnj.. 


Newborn 

Vahlquist, Bo; Senim Iron and Serum Bilirubin in Congenital Anemia of the Newborn 
and Icterus Gravis Neonatorum, Upsala Liikareforenings Forhandlingar Ny Poljd. 
Fointionde Baudot 183, 1945. 

Tho author gives a brief but clear resume of the importance of the Eh factor determina- 
tion, and also stresses the fact that the Eh mechanism does not cover all cases of congenital 
anemia of the newborn and icterus gravis neonatorum. 

His present study is based on four patients witli congenital anemia of the newborn 
and five patients with icterus gravis neonatorum. The serum iron and serum bilirubin content 
are noted in each case using the .Tendrassik-Cleghorn method. He discussed the value and 
limitations of tho Van den Bcrgh test, and has drawn a conclusion that in the newborn the 
Van den Bergh test is of no assistance in differentiating between hepatogenic and hemolytic 
jaundice. His results are discussed in this most informative article. ,T.\mes P. Mari;. 

Wihner, Harry A.: Two Cases of Periarteritis Nodosa Occurring in the Pirst Month of 
Life, Bull. Johns Hopkins Hosp. 77: 275, 1945. 

The author summarizes the article as follows: 

Two cases of periarteritis nodosa, one djdng at ten days of life and tho other at thirty- 
seven days, are reported as the youngest cases in the literature. In one case there was an 
umbilical infection; in the other there was a large inflammatory -necrotic mass involnng 
the right adrenal containing largo numbers of unidentified cocci. 
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rliago often require blood IranHfusion, llicre is. evidently danger of incompatible fraii.sfij.sion, 
except in institiitions wliere Itli te.sts are made on all cxi)Cctant mothers, or where there is a 
blood bank of only Kh-negative blood. • ' Hauvky B. Mattjiew.s. 

Davis, L. J., and Forbes, William: Thlouracil in Pregnancy— Effect on Fetal Thyroid, 

Lancet 11: 740, 11)4:"). 

The authors report the ease of a 21 -year-old woman who had liad one previous nor- 
mal pregnancy, following which she developed evidence of thyrofoxico.sis. She was 
started upon treatment with Ihiouracil, GOO mg. being given daily. Following .succe.«.“ful 
therapy the dosage was reduced to two hundred milligrani.e daily and continued at thi.‘ 
dosage level of five and one-half months, at which time she became pregnant. The dosage was 
further reduced to two hundred milligrani.s on alternate days. During the sixth month of 
pregnancy .she complained of a severe headache -which persisted for two day.«, and at which 
time she suddcnlj’ became cyanosed, collap.sed, and died. 

Examination of the thj-roid gland of the fetus revealed it to be enlarged and hyper- 
plastic as conqiared with a presumably normal gland from a premature infant, and it sliowed 
histologic evidence of considerable functional activity. It resembled the gland of an adult 
receiving too much thiouracil. 

The authors eomduded that administration of thiounicil to jiregnant women, and prob- 
ably to nursing mothers, demands caution. Cahi. P. Ilrurx- 

Lagercrantz, Carl; Electrophoretic Analysis of Senun in Pregnancy and in Pregnancy 

Toxemia, TJpsala Lakareforenings Forhandlingar 117, 1045. 

Electrophoretic analysis of serum from nonpregnant, normal pregnant, and pregnant 
women with to.xcmic symptoms have been performed. The analysis showed 

1. Tlie X- and B-globulins increase both relatively and absolutely during normal preg- 
nancy. 

2. The albumin and total protein decreases during normal pregnancy. 

3. Women with to.xcmia have both a relatively and absolutely larger x-globulin than 
normal patients. 

4. There is no significant difference in the electrophoretic patterns of umbilical cord 
serum after a normal pregnancy and after a toxemic one. Umbilical cord serum shows small 
X- and B-globulins. 

An account of earlier work on x- and B-globulins is given, and the probable nature of 
the raised x- and B- globulins during pregnancy and in cases of toxemia is discu.ssed. 

Ja.me.s P. Mark. 


Gosende, J. C., and Sandiano, B. O.: Chorea and Pregnancy, Bob Soe. de obst. y gine'e. de 
Buenos Aires 23: 798, 1944. 

The authors report a case which they consider to be true cliorea of pregnancy. The 
disease appeared between the seventh and eighth months of pregnancy in an 18-year-old 
primipara. A detailed study of the heredity, family, and individual history revealed no record 
of predisposing causes. The authors maintain that true chorea of pregnancy may occur 
when the toxins of pregnancy affect a susceptible patient. J. P. Greexhiu- 

Monckeberg, C.: Hypertension in Pregnancy, Rev. mod. de Chile 73; 193, 1945. 

' The author finds that, while in normal pregnancy arterial pressure is normal, a slight 
increase during the latter part of the period is also normal, and during labor increased blood 
pressure due to effort is to be expected. Otherwise all cases of hypertension during preg- 
nancy must be considered pathologic, either a chronic state temporarily aggravated, or an 
ocute state produced by the pregnancy and by the complex glandular disturbances not yet wcii 
^ ^ ‘ J. P. Greexiiiei- 

understood. 
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Vinson, Porter P.: Cardiospasm in tlie NewTjom, J. Pediat. 27: 565, 1945. 

The author defines cardiospasm as persistent dysphagia, with x-ray evidence of ob- 
struction to food at the cardiac end of the esophagus without organic stenosis. He re- 
ports such a case, and stresses the value of concentrated food orally and adequate amount 
of fiuid subcutaneously as the treatment of chrice. James P. Mark. 

De La Villa, L., and Nieto, J.: Study of the Deviations Prom the Normal Weight-Curve of 
the. Newly Bom and an Investigation of Their Causes, Rev. espan. de obst. y ginec. 

2: 11, 1945. ■ 

The authors observed 1,500 newborn living children for at least ten days after birth 
and found 204, or 13.9 per cent, with deviations from the normal weight curve. The 
deviations were classified in seven distinct curve types. The curve of greatest frequency, 
20 per cent of the total deviations, represented a prolonged initial decline of weight, and a 
slow recovery. The most marked curve of deviation which showed no recovery of weight 
included 8.8 per cent of the total deviations, and included the three patients- which did not 
survive. The illnesses of the mother which were correlated most closely with these deviations 
were infections and heart disease; other pathologic factors were premature labor, congenital 
weakness, sj'philis, intracranial hemorrhage, and jaundice. It was not possible to establish 
any correlation between these deviations and the type of nourishment of mother or child. 

J. P. Greeniiile. 


Pregnancy, Complications 

Burch, A. E.: The Association of Erythroblastosis Foetalis and Accidental Antepartum 

Hemorrhage, J. Obst. & Gynaec. Brit. Emp. 52; 463, 1945. 

All cases of antepartum hemorrhage occurring at St. Alfcge ’s Hospital between February 
and June, 1945, were studied for Eh factor. In six cases of placenta previa, the Eh reports 
are available for only five, and in all these the patient was Eh-positive. In five cases of acci- 
dental antepartum hemorrhage, the mother was Eh-negative and the father Eh-positive; in 
one other case of accidental antepartum hemorrhage, the mother was Eh-positive, and in an- 
other both mother and father were Eh-negative. In one case of antepartum hemorrhage, 
placental insertion not determined, the mother was Eh-positive. Thus five out of ten of the 
mothers who had accidental antepartum hemorrhage were Eh-negative with Rh-positive hus- 
bands; and in three of these women anti-Eh agglutinins were demonstrated in the blood. In 
the three cases in which the patient was delivered soon after the occurrence of the hemorrhage, 
tliero was one child with jaundice who recovered without transfusion, one with gross hydrops, 
and one stillbirth, possibly as a result of the course of labor. In the two cases in which the 
patient was delivered some weeks after the occurrence of the hemorrhage, the fetus in each 
case was stillborn, macerated, and of a size indicating death at the time of the onset of 
bleeding. In two of the cases With Eh-positive mothers, the Rh genotj-pes were determined; 
tlie mothers were found to be Elu rh and Eh, rh, and the children Eh, Eh, in each case so that 
d is possible that less common antibodies were present in the mothers, but this was not 
demonstrated. It is also noted that two of the three cases of erythroblastosis fetalis oc- 
curring in six months at Queen Charlotte’s Hospital, there was premature separation of the 
placenta with antepartum hemorrhage. 

IVhile this series of cases is small, the findings suggest that women in whom iso- 
immunization can occur are abnormally prone to accidental antepartum hemorrhage, and 
tbat the ro.sulting damage to the placenta may be a factor in the transmission of antigen 
nnd antibody. In some cases there seems to be an association between the time between 
bleeding and delivery and the severity of the erythroblastosis and the titer of the agglutinins. 
The risk to the baby from erythroblastosis in such cases may be greater than the risk from 
prematurity, so that induction of labor rather than expectant treatment may be indicated, 
but whether this is the case is as yet im.possible to say. Since women with antepartum hemor- 
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Early Diagnosis of Anencephaly 

To the Editor: 

In tho April, lO-lG, issue of tlie Journal there appeared an article on page 571 by 
Dr. Catherine W. Bluniberg and Dr. George Teplick entitled “Early Clinical and Eoent- 
genologic Diagnosis of Anencephaly.’-’ I believe that it is worthy of comment. 

The opening sentence reads, “The importance of early diagnosis of fetal monstrosities 
cannot bo too greatly stressed, as it precludes the possibility of unwittingly allowing the 
patient thus burdened to progress to term.” Why? If their management of the case is what 
thej' advocate, I should think it would be worth reconsidering. Labor was induced at six 
months with rupture of the membranes. This was followed by infection of the amniotic sac 
necessitating tho use of penicillin. Then, to add injury to the insult, the cervix was manually 
dilated from 1 to 2 cm. to 3 to 4 cm. Finally, “after dilatation ’ ’(full?), “the macerated 
anoncephalic fetus was extracted with some difficulty.’’ 

I cannot sec why the life and health of the mother should have been jeopardized for 
the sake of the premature delivery of a dead baby. Why not let Nature take its own course — 
and in a much safer manner? I may be wrong, but I think the above treatment was an 
exceedingly hazardous way of handling a minor obstetric difficulty. 

Geohck Si’ECK, M.D. 

2S0G South Eakdolph Stiseet 

Arlington, Va. 

May 13, 194G 


Reply by Dr. Blumberg 

To the Editor: 

Dr. Speck’s chief criticism appears to be the management of the case we reported. 
Apparently it was not noted that, following diagnosis, the patient was referred for further 
care, since the U. S. Public Health Service Dispensary does not have facilities for prenatal 
care or delivery. We do not wish to enter upon controversial discussion of obstetric manage- 
ment, but) in defense of the obstetrician who handled this case following our diagnosis, we 
wish to state that his willingness to submit a summary of the progress and management 
in order that we might make a complete case report for publication was greatly appreciated 
and indicates to us that he did not feel a need for justifying his procedure. 

A policy to “let Nature take its course’’ is contrary to the basic need for specialized 
obstetric training to care for those cases in which Nature’s course is abnormal. By lotting 
natural forces dictate management a “minor obstetric difficulty’’ may become a major one. 
Two of the patients cited in our report carried their pregnancy three or four weeks beyond 
term, and one of them was finally delivered by cesarean section. 

Applying the principles of good medical practice, we reaffirm that early diagnosis of 
abnormal conditions, and the prevention of greater complications should be our goal. Opinion 
may differ as to the advisability of terminating a pregnancy where the fetus is dead, and 
possibly abnormal, but the final opinion can be rendered in any specific case only by the 
•doctor in attendance. 

Catherine W. BLUArnERG, M.D. 

Wasihngton, D. C. 

Aug. 7, 1946. 
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Pregnancy, Physiology 

Koloszynski, F. W.; A Short Study of Histaminase Activity During Pregnancy, J. Obst. 

& Gjmaec. Brit. Emp. 52: 426, 1945. 

A method for the quantitative estimation of serum histaminase was worked out from 
the Kapeller-Adler test based on a qualitative method in which HnO, produced by the 
action of histaminase on histamine decolorizes the dye indigo-disulphonate. Three modifica- 
tions of the Kapeller-Adler method were employed : air was used instead of oxygen ; the time 
of incubation was 72 hours; the degree of decolorization was measured by an Eveljm photo- 
electric colorimeter and expressed in mg. of dye per 1 ml. of serum. It was found that two 
important factors influenced the decolorization of the dye in this test: (1) nonspecific activity 
associated with incubation; (2) specific histaminase activity associated with incubation and the 
presence of histamine in the serum-dj'e mixture. The test was employed on the sera of 12 
nohpregnant women, 40 pregnant women, and nine with pre-eclampsia. The nonspecific activity 
was the same in all three groups. No evidence of specific histaminase activity was found in 
the sera of the nonpregnant women. There was definite evidence of histaminase activity in 
the sera of pregnant women; this activity was low in the first 100 days of pregnancy and 
high after that time. The sera of patients with j>re-eclampsia also showed histaminase activity : 
no evidence of the inhibition of either nonspecific activity or histaminase activity was found 
in these cases. Further investigations are needed to determine the function of histaminase 
in pregnancy; the author suggests that this enzyme may be an important link in the metab- 
olism of histidine during pregnancy. Harvey B. Matthews. 


Necrology 


^HOMAS WATTS EDEN, M.D., F.R.C.P., F.R.C.O.G., of London, eminent 
obstetrician, gynecologist, teacher, editor, and author, Honorary Fellow 
of the American Gynecological Society, died Sept. 22, 1946, at the age of 83 
years. AVell known as editor of the Journal of Obstetrics and Gynaecology of 
the British Empire, prominently identified with the develoi^ment -of the Chelsea 
Hospital for Women to an outstanding institution, playing a great part in plac- 
ing abdominopelvic surgery on a firm foundation, a major in the R.A.M.C. in 
the first World War, chainnan of the committee which developed the scheme 
for a national midwdfery service, and author with Lockyer of a widely used text- 
book, he was widely recognized as an outstanding member of his specialist group. 
Upon delivering an address before the American Gynecological Society at its 
annual meeting in 1920, he was made an honorary member of this l)ody. 



Items 


Third American Congress on Obstetrics and Gynecology 

St. Louis lias been chosen as the meeting place of the Third Annual Congress on Ob- 
stetrics and Gynecology, to be held September 8 to 12, 1947. ITurther particulars will be an- 
nounced in later issues. 


American Board of Obstetrics and Gynecology, Inc, 

Examinations 

The next written examination (Part I) for all candidates will be held in various cities 
of the United States and Canada on Friday, Feb. 7, 1947, at 2:00 p.m. Candidates who 
successfully complete the Part I examination proceed automatically to the Part II examina- 
tion to be held in Pittsburgh, Pa., June 1 to 7, 1947. All applications must be in the ofSce of 
the Secretary by Nov. 1, 1946. All candidates, especially those in military .service, are re- 
quested to keep the Secretary’s Office closely informed of changes in address. 

Several changes in Board regulations and requirements were put into effect at 
the last annual meeting of the Board held in Chicago, Illinois, from May 5 to May 11, 1946. 
Among these is the requirement that case records must now be forwarded to the Secretary’s 
Office from thirty to sixty days after the candidate has received notice of his eligibility 
for admission to the examinations for certification. Candidates are again notified that they 
must expect to be examined in both br.anches of the specialty of obstetrics-gynccologj-. The 
Board considers that at least fundamental training and knowledge of both branches of this 
united specialty are essential, regardless of the fact that a candidate may in his practice 
major in one or the other branch. At this meeting the Board also ruled that it will not accept 
the nine months’ residency as an academic year toward years of training requirements follow- 
ing the termination of the official period of intern and residency acceleration, April 1, 1946. 

Applications for the 1947 e.xaminations cannot be accepted after Nov. 1, 1946. For 
further information and application blanks address Paul Titus, M.D., Secretaiy-, 1015 Highland 
Building, Pittsburgh 6, Pennsylvania. Paul Titu.s, M.D. 


The following diplomates have been certified and are added to the pre^nously published 
list: Dr. David A. Conners, 131-07 86 Road, Eichman Hill 18, N. Y. ; Dr. Joseph Deutsch, 55 
E. Washington St., Chicago 2, 111.; Dr. Robert Wade King, Permanente Foundation Hospital, 
280 MacArthur Blvd., Oakland 11, Calif.; Dr. Edu-in Vance Lawry, 300 Homer Ave., Palo 
Alto, Calif.; Dr. Sira Bedford Lovelady, Mayo Clinic, Rochester, Minn.; Dr. William Harvey 
Mease, 813 Payette Title & Trust Bldg., UniontouTi, Pa.; Dr. Samuel A. Manalan, Morrison 
Field, West Palm Beach, Fla. ; Dr. Edison Lloyd Russell Schram, 870 Wellington St., London, 
Ontario, Canada; Dr. David Jennings Werner, 4810 N. Newhall Street, Milwaukee, Wis.; Dr. 
Emanuele Momigliano, 2357 W. Madison Street, Chicago, 111. 


Erratum 

In the September issue of the Journal on page 528, under Items, the address of Dr. 
Herbert Malone Black was stated in error. The correct address is 1401 Taylor Street, 
Columbia, S. C. 
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Lactobacillus Therapy in Vaginitis Due to Trichomonas 

To the Editor: 

Everyone wlio has studied the biology of the vagina knows of the symbiosis between 
the normal and pathologic flora of microbism there; the relationship between the normal 
vaginal bacillus and the lactobacillus; and the dependence of these bacilli from glycogen 
contents of the vaginal epithelium. 

Last year, L. Brady and E. D. Eeid described in the Journal* a new therapy with 
lactobacilli in cases of vaginitis due to trichomonas. In so doing they completely over- 
looked that the same therapy was detected and described about twenty -five years ago and 
published in the Zentrathlatt fiir Gyndkologie, 1920 (Gynaecological University Clinic, Charite, 
Berlin). What is still more interesting, they used nearly the same methods as the author 
did long ago; They cultivated the lactobacilli in practically the same way, they gave the 
same food to these bacilli in order to survive in the vagina the attacks of the pathogenic 
microbes, they put about one million of these lactobacilli in one tablet — as did the author 
twentj'-five years ago, and thej’ had the same good results in about 70 cases, whereas the 
author published his results in 250 cases twenty-five years ago. 

At that time the living lactobacilli compressed into a tablet of milk sugar were al- 
ready on the market, called "Bacillosan,' ’ and other articles on the same subject were 
published in medical journals. 

As I was very much interested to see my old ideas revived absolutely in the same way 
with such a striking resemblance in detail — identical twins cannot resemble each other 
more — can assure Brady and^ Eeid thej' will have tlie same excellent results as I had 
so long ago. 

There is one snag only in this therapy. After years and years the lactobacilli no 
longer grow in the same strength on the culture medium, and they very often lose the 
power to grow in a hostile alkaline vaginal medium and to overwhelm the antagonistic 
trichomonas. They can no longer produce the normal vaginal pH., so that the good results 
of the beginning become W'eaker. 

Should Brady and Eeid repeat the experience in years to come, they wdll certainly 
bear in mind the publications of other authors. 

Alfred A. Loeser, M.D. 

2 Devonshire Place, London, England. 

September 25, 1946. 

Reply by Drs. Brady and Reid 

To the Editor: 

When Ave flrst conceived the idea of using lactobacillus therapj' in the treatment of 
vaginitis due to Trichomonas vaginalis, ive surveyed the literature for previous publications 
on the subject. Unfortunately, we overlooked the paper published by Dr. Loeser in the 
Zentralhlatt fiir Gyndlcologie, 1920, but are glad to have this belated opportunity to call 
attention to Dr. Loeser ’s work. 

We believe that the measures we are taking wdll prevent the changes in our cultures 
that Dr. Loeser refers to in his letter. In the laboratory, we are selecting for the lacto- 
bacillus tablets only those strains of lactobacillus which produce consistently large amounts 
of acid and which are unusually resistant to storage. As a matter of fact, our records in 
the laboratory clearly show that not only have the number of organisms in the tablets 
been markedly increased, but also the viability of the organisms has been prolonged dur- 
ing our five years’ study of this problem. 

Leo Brady, M.D. 

Roger D. Eeid, M.D. 

Baltimore, Md. 

October 16, 1946. 
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Long ago, wise men divided the facility of medicine into three somewhat 
vague hut major components, priestcraft, art, and science, and it is the varying 
ratio of these three factors in the teaching and understanding of medicine 
which has produced the type of doctor and of practice during the ages. 

With the emergence of man from the Cro Magnon phase, the healing art 
was controlled by the priests and medicine men almost entirely, and divine aid 
was the only medication to which tliey had recourse. Incidentallj'-, should one 
doubt the efficacy of treatment by suggestion and by the intervention of super- 
natural factors, one need only to observe the effects a Navahoe “sing.” 

However, even during this era, an attempt at art appeared because tlie 
Shamans and the priests sought to reinforce their appeals to godly therapeutics 
by prescribing the most nauseous and repellant mixtures to be ingested by 
their patients while the elaborate ceremonies of the ritual appeal to the gods 
were going on. 

There remain many vestiges of these priestly times in the medicine of 
today. In many schools, the Hippocratic oath is still solemnly read to a par- 
tially awed but mostly cynically amused graduating class. Generally the 
reader rather diffidently interrupts himself to explain that all of the statements 
of prechristian credo are not to be understood literally, but that idealistically 
'and historically the oath is of some vague but unquestioned merit. . 

Then, too, there may be noted the remnants of a sort of phallic worship of 
the uterus in the veneration of this viscus still entertained by some of our 
modern gynecologists. To ablate this sacred organ except upon the most 
drastic indication is to sacrifice it and to commit some sort of offence, though 
against whom or what does not seem to be disclosed. One may note that other 
organs of the female cosmos are not at all revered, and the th3T.’oid and gall 
bladder are eradicated with no compunction whatever. Only the uterus, ^‘the 
birth mother, ’ ’ is surrounded by these ancient taboos. 

The tenacity with which theistic dogmas persist in medical thought is 
revealed by the insistence of certain sects that the spiritual welfare of their 
communicants outweighs all bodily disabilities. The refusal to permit the 
termination of pregnancy, even though the mother is in imminent peril of her 
life should gestation continue, and the general acquiescence of the profession 
in this dictum in deference to the will of the spiritual advisor rather than the 
obvious and real need of the patient is still all too common. Slowly, however, 
all of these atavisms are fading in the light of reason and scientific thought. 

The transition of medicine from the primitive state to its comparatively 
rapid development as a realistic art coincides with the emergence of the Greeks 
and the Hellenic mind. These people pursued the study of medicine objec- 
tively from the practical side and paid scant attention to philosophical specu- 
lation. As Eiesman well says that little can be added to the picture of disease 
left us by the Hippocratic school — their power of description kept pace with 
their power of observation. This objectivity is pre-eminently a Greek quality 
and, in addition, they had a generally sane attitude toward Nature; their 
master minds taught medicine, not magic. 

With the conquests of Borne, medicine and, indeed, all things concerning 
pure art or scientific reasoning suffered a great decadence, and had it not been 
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Edward A. Schumann, M.D., Philadelphia, Pa. 

I N THIS year of grace, one planning to compose an essay finds at his disposal 
a vast wealth of subjects of transcendent importance, all stemming from 
possibly the most stupendous exhibition of man’s usual unfortunate activities 
since our first forefathers descended from their arboreal perches. The war in 
general, postwar America, Europe, Asia, the atomic problem, and, should he 
desire to be local in his elfort, the growing economic strife, socialized medicine, 
the future trend of education ; these and countless other topics offer themselves 
to his pen. In deference to the intellectual stature of this Society and the dig- 
nity of his office, your speaker has surveyed these various themes, seeking for 
that one which would contribute to the annals of the Society a most noble and 
everlasting epic. But, as subject after subject was considered, scrutinized, 
and pondered, it soon became evident that beyond an introductory jiaragraph 
or two, nothing further seemed to hapiien. He possessed just too little accu- 
rate knowledge, and pride prevented your essayist from wishing to emulate 
the Judge in Wolfrille Days of whom the old cattleman said, ‘‘The colonel is 
just an ordinary liar and you can listen to him. But the Judge, he is something 
beyond Nature, foi' whenever he opens his mouth there is a diminution in the 
sum total of human knowledge.” 

So we descend from the cloud.s, sadly abjure the opportunity to “elegantly 
eructate our erudition” and present a homely little dissertation upon the ways 
of doctors, and the practice of physic. 

*rre.'?entetl at the Si.\ty-Ninth Annual Meeting- of the American Gynecological Societv, 
Hershey. Pa., June 3 to 5, 1946. 


Note: Tlie Eilitor.s neeept no Tc.spon.«ihiIity for the views nncl .stafernents of authors a.s 
puhlished in their “Original Coinmunicat ion.s. ” 
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in healtli and disease, suddenly there appear on the hoohshelves and in the 
medical .ionrnals porlentous essays upon what is euphonistieally entitled psy- 
chosomatic medicine, and lo! the wheel lias inrned full circle and we are back 
at the beginnings Avith suggestion and ritual again the dominant forces, and 
with our ancient priestcraft reappearing in a leading role. With a difference, 
however, it must be confessed. 

During the several ages when medicine was first one thing and then an- 
other, the relationshi]) of the doctor to the public and the esteem and re.speet 
in which the physician was held fluctuated almost in direct ratio with the 
realism and search for truth or the mumbo jumbo with which doctors orna- 
mented their profession. '^Phus, among the Greeks and the Egyptian.s, the 
medical man was re.spected as a .scholar and a little feared as posse.ssing per- 
haps a too intimate acquaintance with the force of black magic. 

Later, in the decline of Rome, the physician had sunk to a deplorably low 
estate, and was in part a sort of servant, in part a healer. From early times, 
and often during the Middle Ages, medical attendants frequently .suffered 
])hy.sical punishment and even death if they failed to cure their patient. It is 
lold that Asiragosilde, Queen of France, on her deathbed, begged her hus- 
band, Gontrano, to throw hei' doctor out of the window immediately after her 
death, which was done with the greate.st punctuality (Reisman). 

As of this time, conditions among medical men are not quite so perilous, 
we being merely mulcted of our savings by malpractice suits rather than suffer- 
ing floggings, flayings alive, or othei' cheerful diversions of an earlier and more 
artless epoch. More lately, the doctor has regained his high estate, and is in 
general regarded as an important and authoritative member of the community. 

If one reflects upon the uneven progress of medicine down the years, one 
is arrested by the manner in which the profe.ssion has been engaged continu- 
ously and conscientiously in an untiring effort to encompass its ovm destruction. 

That the effort has failed, at least in considerable measure, is due not to 
any lack of zeal on our part, but to the stubborn refusal of Nature to reveal 
certain secrets concerning the mechani.sm of disease and to the inability of 
fallible human intellects to penetrate the rece.sse.s of biology deeply enough to 
obtain this knoAvledge. 

It Avould seem no great exaggeration to say that if every research problem 
now in progress in every laboratory in the world were to be solved suddenly 
and correctly, that medicine, as we know it, would cease to exist, at lea.st for 
practical purposes. 

‘When the cause of a disease is understood, prophylaxis against its develop- 
ment becomes automatic, so that it is fair to assume that once complete knowl- 
edge is attained the function of the practitioner of medicine will be reduced 
to the .supervision of births, the management of lesions due to trauma, and the 
amelioration of the distresses attending sene.scenee and decay. To this one 
might add, and a gleam of hope is offered by the .suggestion, that there would 
remain so many persons either too stupid or too indolent to avail themselves 
of prophylaxis; this group being of such large proportion (at least in a world 
where the present .sy.stem of private ‘medieine prevails) that a considerable 
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for the Arabian School which maintained high standards, the profession might 
well have been completely degenerated into mere charlatanry. However, even 
with the cnrions excrescence of astrology which came to medieval Europe 
chiefly through the Arabians and the Arabists, it was this group which pre- 
served many of the Grreek texts and to whom modern medicine owes so much. 

Slowly and painfully (to patient as well as to the toiling student) the art 
of medicine began to develop in a rational fashion. Indeed, this epoch coin- 
cides rather closely with the general rise of rationalism in Europe. The 
obstetric forceps began to supplant the ingeniously devised syringes for the 
baptism of the unborn child, the ligature replaced the hot pitch application to 
control hemorrhage, and the rudiments of pharmacology began to appear. 
Before too long the art and craftsmanship of the physician had reached a high 
level, and naturally there arose acrimonious controversies as to the superiority 
of one method of procedure over another. Some of these disputes gave rise to 
the most eloquent and satisfying polemics, indeed, many of them would do 
credit to any ultramodern professional disagreement. Next came the period 
of instruments of precision, the discovery of bacteria as factors in disease and 
the development of organic chemistry. These first steps toward the making 
of medicine an exact science, more or less, have been followed by ever-length- 
ening strides until one might almost conjecture that, by study with precision 
methods alone, absolute diagnosis might be attained Avithout the doctor ever 
having seen the patient, but having simply digested the findings of various 
im’’estigations. 

This scientific age brought ivith it that curious period of therapeutie 
nihilism during Avhich the great exponents of medicine expressed no interest 
whatsocAmr in the amelioration of the sick persons suffering, sharply decried 
the administration of drugs to relicAm mere symptoms, and insisted upon a 
complete and perfect diagnosis to be confirmed, if the patient was so obliging, 
by the results of autopsy. 

It was in this period of development that the absurd reverence for the 
history of the ease, the anamnesis, arose. Years ago some snuffy, dry-as-dust 
Berman professor enunciated the doctrine that' the history of the case was the 
A'ery keystone of diagnosis, and that this document increased in value in direct 
ratio to. its verbosity. .This dictum Avas eagerly absorbed by the natiim and 
foreign students of the period and Avas soon brought to America Avhere, Avitli 
our passion for mass production, case histoi’ies.soon became Amritable encyclo- 
pedias of misstatement. 

The almost sacred process of so-called complete history taking Avas so 
impressed upon the student and intern that hospital records especially, in the 
more highly organized institutions, are often Amlumes of confused and lai’gely 
imaginai’y accounts of the past ills and the genetic misfortunes of OAmr-articu- 
late and under-intelligent persons. 

Indeed, eAmn an accurate and correct anamnesis is of very minor impor- 
tance in the diagnosis and management of disease, but in many schools this 
AA'hole subject is surrounded by an ai'oma of sanctity, almost ritual, 

Wliile precision methods are steadily being expanded and more and more 
exact mathematical formulas begin to be employed in eAmluating body function 
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These unaccountable lags in observation are mentioned, not in a disparag- 
ing sense, but merely to emphasize the remarkable development of medicine as 
a whole. The advances in our knowledge of biology in its broadest sense are 
awe-inspiring, and in no other field of human endeavor have investigation, 
experiment, and logical thinking eventuated in such a vast array of known 
and proved facts. 

Consider now the graduate in medicine as he firmly clutches his diploma, 
that magic scroll before which the doors of practice open wide, and prepares 
to return to the renter thereof his hired cap and gown. His mind is an in- 
tellectual miscellany of the assorted facts and theories with which it has been 
crammed for four long years, and he is greatly occupied as to his accumulated 
knowledge in reducing chaos to mere disorder. 

He has been taught a bit of priestcraft, more of the art of medicine, and a 
vast deal of abstract science, a reasonable amount of which is not at all true. 
How is it possible, one asks oneself, that a man so prepared can face tlie grim 
task of healing the sick which lies before him? 

The answer is very simple. The ills to which the flesh is heir cannot be 
sorted out and catalogued as to which require the purely academic biological 
approach, which demand art, and which priestcraft ; but most diseases are in 
themselves, a melange of mechanical failures, to be managed by art, errors in 
metabolism, or body chemistry which fall into the domain of pure science and 
a vast inchoate mass of psychic maladjustments and mental aberrations which 
are only amenable to priestcraft in its highest sense. 

So that our doctor, himself a compound of these three great facilities, is 
exeellentty well equipped to deal with t])e manifold problems of human illness 
far better than he could possibly be were the groping ideas of our Aeseulapian 
forefathers to be discarded in medical teaching and replaced by pure experi- 
mentally proved facts. 

There remains the question as to how well this diverse teaching has been 
carried out, how well the student has been prepared to absorb the information 
he receives, as well as how he stands in regard to general culture including 
familiarity with the humanities without which his horizon is and must in- 
evitably remain, narrow and merely technical. 

It is an ill thing to analyze one's felloAV craftsmen critically, and surely 
not a safe or wise method of acquiring merit, yet what has to be said, must 
be said. 

Doctors, as a professional unit, are definitely lacking in general culture. 
Of course, countless individual physicians have attained pre-eminence in the 
liberal arts and have made distinct contributions in all of the ramifications of 
cultural endeavor. HoAvever, this is not true of the profession in the mass. 

Should a bassoon player in the orchestra unfortunately rupture a blood 
vessel in the course of his Aolian exertions, it would generally be quite diffi- 
cult to requisition a physician from the audience to administer first aid, but 
should the conductor of the symphony engage in fisticuffs with his “concert 
meister,” the stage would instantly be crowded with a whole posse of la'wyers 
eager and prepared to manage the necessary legal procedures. The same eon- 
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army of doctors would be necessary to minister to their ills. This universal 
willingness to sacrifice its own rcAvai’ds and emoluments in the interests of tlie 
general health is one of the noble attributes of our profession in which tlie 
humblest student may well take pride. 

Despite the thousands of keen eyes, sharp ears, and alert minds that have 
been employed in attending the sick, it is amazing how so many seemingly 
obvious facts not only of pathology, but of anatomy and physiology, too, man- 
aged to escape attention for so long. 

In some instances this lag is wholly inexplicable, in some it is due to the 
authoritative opinion of certain distinguished physicians who have daunted 
discoveries by devastating discussion, and sometimes by lazy and indifferent 
observation by those who, like Mark Twain’s description of Fenimore Cooper, 
"deal freely in important omissions.” 

Among the inexplicable delays is the matter of the fetal heart sounds. 
The heaving, distended abdomen of the gravid woman has ever been a source 
of unending intere.st and speculation to those with whom she is in intimate con- 
tact. Husbands, friends and neighbors, midwives, doctors, all love to observe 
and comment upon this phenomenon, and yet it was not until 1828 that Mayer 
of Geneva was able to amiounee the fact that the fetal heart tones not only could 
be heard through the maternal abdominal Avail, but the heart rate might actually 
be counted. 

Assuming that the first pregnant Avoman became an object of family con- 
cern some 50,000 years ago, this item of gestational physiology seems to have 
been overlooked OA’^eidong. 

To find a truth and have it repudiated and neglected by the leaders of the 
profession is one of the bitter things for the discoAmrer, and often an incalcu- 
lable calamity for the Avorld. In 1827, Melier, a young intern in a Paris hos- 
pital, expressed the belief that inflammation in the right iliac fossa depended 
upon disease of the A'^ermiform appendix. He reported undoubted cases of ap- 
pendicitis confirmed by autopsy. He described gangrene, pei’foration, con- 
cretions, and peritonitis. He sought to make it possible to diagnosticate in- 
flammation of the appendix, and belicAmd that if the diagnosis could bo made, 
operation Avas demanded. 

The great Dupuytren arose in discussion and destroyed that young surgeon. 

For oAmr half a century the pi'ofession folloAved Dupuytren, AAdio Avas 
Avrong and rejected Melier, Avho Avas right; and scores of thousands died Avho 
might haAi-e been saA'^ed. 

The man AAdio had the truth Avas no more heard of in surgery. His further 
life history is unknoAAUi, and lie disappeared into obliAdon. 

Hoav all too common are such ill-considered acts by men Aidio liaAm attained 
great eminence but avIio possess in high degree the ability to draAv mathemati- 
cally precise lines betAveen.unAvarranted assumptions and foregone conclusions. 

The great eontroA’^ersy regarding the infectious nature of pueriieral fever 
belongs in the same category, although here there is also much slovenly thinlc- 
ing -j-but Avliether or not the Avork of Sister Margaret Kenny in the management 
of -poliomyelitis is another example of the same sort, deponent saith not. 
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Then there are the fonr-year premedieal courses, especially designed for 
tliose proposing to enter the field of medicine. These are as varied as the 
minds of the faculty groups who arrange them and, while in one college the 
emphasis is placed upon biology and allied matters, in another it may be or- 
ganic chemistry, while some occupy the semesto' hou7's with anatomy, bac- 
teriology and so on, all of which are i*epeated immediately the student begins 
his actual medical course. 

This type of preliminary work simply accentuates the vocational training, 
later to be so greatly amplified in the school of medicine. 

Insufficient, true formative education, together with the quite casual man- 
ner with which the student considers his intellectual obligations to himself, 
would seem to offer a fair explanation of our low cultural standards. 

Happily, the correction of this sojnewhat depressing state of affairs offers 
i)ut little diffieultj’’, although perhaps a strong conviction on the part of the 
wi’iter of the ease of bi-inging about the desired change, may have oversimpli- 
fied it in his mind. 

Either the Univer.sity of Montpelier in about 1350, or that of Cologne a 
little later, set forth the conditions under which a degree of bachelor of arts 
might be conferred. A term of four years, each of two semesters, was the 
minimum requirement, and ever since this time, colleges and universities have 
continued the practice under identical conditions. 

However, with the passage of the years, and especially’- since the "educa- 
tional revolution in America” of the late eighties, and since the wide applica- 
tion of the elective system in our colleges, the amount of work required to 
obtain the various academic degrees has been steadily reduced, although the 
time elapsed remains constant. 

In effect, then, rather than that the student be fully occupied to attain his 
education in four years, he is much concerned with social and athletic activities 
in order to fill his days. 

The result is a very superficial structure of mental development, with a 
deterioration of the ability to concentrate and acquire the mental discipline so 
absolutely requisite for successful training in a profession. 

These leisurely and so often unfruitful years are followed by the crowded 
curriculum of the medical school in Avhich there is scarcely ever time for even 
a brief survey of correlated topics, not definitely related to medicine itself. 

It is proposed that an entirely different educational program in colleges 
be inaugiu’ated for such students as propose to pursue a professional career — 
be this medicine, laAV, engineering, or whatever. 

There could -be established a two-year course in cultural education, the 
work to be entirely completed within this time and the student graduated, 
with perhaps some academic recognition in the form of a new degree. 

The subjects taught would include history, philosophy, the classics, lan- 
guages, especially English, mathematics, and literature, with possibly a second- 
ary group, as logic. 

There would be no attempt to deal with either abstract or applied science 
unless one regards mathematics as a science rather than a philosophy. The 
roster would require many more hours in the classroom than at present, possibly 
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dition prevails in most cultural fields, and it is rare that one is beguiled by 
informed and interesting conversation when in the company of a group of 
doctors. 

How uncommon it is to find members of our profession devoting them- 
selves to great national and world problems (other than those concerned with 
health) when it would seem that their intimate and personal contacts with so 
many persons must give them a deep insight into the aspirations and needs of 
people as a whole. 

"When a doctor utters such libelous attacks upon his ovoi colleagues he 
lays himself open to Sidney Smith ’s description of the bishop. Smith said he 
could never reconcile himself to a belief in the Apostolic Succession until he 
met the bishop of Bath and "Wells, and found in that individual physical and 
spiritual attributes so absolutely identical with those possessed by Judas 
Iscariot that he could no longer doubt the truth of the direct descent, one from 
the other. 

It becomes imperative that one making such sweeping statements as the 
foregoing should be able to justify, or at least to offer some reasonable and 
applicable explanation. 

To say that a lack of general culture among doctors is due to their inferior 
intellectual stature is manifestly absurd, since no man not far above the aver- 
age in mental ability could hope to survive the rigors of a medical education, 
and one need only point to the power of inductive reasoning which characterize 
scientific research and the solution of the confusing and intricate problems 
which fall to the doctor to prove conclusively that the physician’s mind is in 
general far above the average. 

It has been suggested that the exigencies and fatigues attendant upon the 
practice of medicine leave no time for cultural activities, but this does not seem 
to hold true, because taken by and large, doctors do have leisure, at least for 
golf and bridge. There must, then, exist some other reason, and this would 
seem to lie in certain deficiencies in the education of the physician, deficiencies 
which are true in all countries but which are especially notable in America. 

IMindful of this condition, medical educators have sought to correct it by 
demanding a certain amount of liberal arts study as a prerequisite to entrance 
into the medical school. 

Most of our universities now require two years of college work, while some 
insist upon the possession of the degree of B.A, or B.S. Though the theory is 
excellent, in practice the present plan leaves very much to be desired. The 
freshman and sophomore years in most of our colleges are mainly occupied in 
stimulating the indolence acquired by the student dui’ing his senior year in 
high school, while the so popular elective system enables him to choose those 
courses which are best suited to leaving his mind at absolute rest. 

Intellectual curiosity is not often awakened and, where only the first two 
years of college are required, the men have generally only partially completed 
any comprehensive courses they may have undertaken, and have not acquired 
much facility for scrutiny and analysis of their subject matter. 



HYDRAMNIOS- 

The Joseph Brettauer Memorial Lecture 

Louis Carnac Rivett, M.D., London, England 

F irst of all, I want to tell you how much I appreciate the very great honor 
you have conferred on British gynecology and on me personally by inviting 
me to come to this great country to deliver the Joseph Brettauer address. I 
feel the honor is even greater by the fact that it has been ’made a second time, 
the first time being somewhat unpropitious for travel, at any rate for those of 
us who wmre then on the other side of the Atlantic Ocean. 

I have chosen as my subject for this address, ' ‘ Hydramnios. ” Pundits tell 
me the word is really "hydramnion,” but I am going to persist in using the 
more common, although possibly inaccurate word, "hydramnios.” 

In 1933, at the Congress of Gynecologists and Obstetricians of the British 
Empire, held at Birmingham, I read a short paper describing a few cases and 
advocating the general adoption of the treatment that I had found successful. 
Although many obstetricians seem to have heard of this treatment, I find ex- 
ceedingly few ever use it, and I am hoping, as a result of this paper, to spread 
the gospel somewhat. 

Hydramnios is vaguely defined as being a great excess of liquor amnii. 
Most authorities saj'- that the normal amount of liquor amnii is about 1 to 2 
pints (600 to 1,200 c.e.), but it has never been definitely laid do^vn exactly how 
much must be present before the transition from excessive liquor to hydramnios 
takes place. Prom a practical point of view, the exact amount is not impor- 
tant, as the condition of hydramnios is usually such an enormous excess that 
there is no doubt at all. I think no one vnll quibble if I define it as when the 
amount of liquor exceeds 5 pints (3,000 c.e.). 

Many suggestions have been put forward as to the cause of this great ex- 
cess of liquor. In roughly ^ per cent of cases we find gross fetal mald evelop- 
ment, anencephaly, spina bifida, stenosis of the esophagus, hydroceplial^and 
twins, this last one being common and usually associated with two normally 
developed babies. We are still left with about 50 pex jcent of cases in which we 
can find no cause whatsoevW. In one well-laio%vn manual of obstetrics, edited 
by Eardley iloiiand,’^ it is' stated that when hydramnios occurs in a sac of one 
of twins, there is no doubt that the source of the excessive liquor is fetal ui'ine,^ 
but no evidence whatsoever is produced of the grounds on which this very un- 
likely opinion is founded. 

I have tried injecting indigo, carmine, and insulin into the amniotie sac and 
looking for evidence that either was absorbed by the mother, and failed to find 
any.^ DeLee® administered methjdene blue to the mother and found it appeared 
in the fetal urine, but not in the liquor amnii. 

•Presented at the Sixty-Ninth Annual Meeting of tlie American Gynecological Society, 
Hershey, Pa., June 3 to 5, 1946. 
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thirty-six or even forty hours weekly, this to he determined by trained edu- 
cators. Since the medical student habitually spends considerably more time 
than this in his daily work, the intensity of such a course would develop in 
the student the ability to study and the so necessary mental discipline referred 
to before. 

Our absurdly long vacations could well be shortened, the months of July 
and August being generally the only period when the heat of summer makes 
mental or physical concentration dififienlt in America. 

One can visualize the graduate of such a course of study as a man who has 
been given an insight into the thoughts and practice of foregoing generations 
and. who has learned the proper method of study and who hapijily has had the 
golden gates of the Avorld’s literature opened to him. Now, stimulated and 
eager, our student enters medical school, not for four years, but for six, the 
total iDcriod of university life thus remaining unchanged. 

The first two jmars of the medical course would be in effect a transition 
between the cultural studies wliieh have preceded it and the definitive medical 
work to follow. Psj’-chologj’-, sociology, genetics and the laws of heredity, 
general biology with comparative anatomy and phj'-siology, and many other 
subjects germane to medicine and of inestimable value to the doctor would be 
taught by highlj’- qualified scientists. 

The beginnings of the basic sciences would be incorporated in this first 
two years, after which the usual medical curriculum would follow for the 
remaining four j'-ears. 

By such a plan, many of the present gaps in the mental equipment might 
well be eliminated and the resulting product, it is hoped, would be a physician 
of far wider horizons, capable of acute cultural analysis such as now belongs 
only to the few. 

This whole matter of medical pedagogy is so fascinating that it is difficult 
to close its discussion. 

The prevalent view, for example, is that if a man of outstanding investiga- 
tive ability be secured to head a department, the institution obtaining his 
services is fortunate. Sometimes this is true, but more often such a man sni’- 
rounds himself with like-minded persons, and Avhile the research Avork pro- 
ceeds apace AAuth admirable results, the pedestrian, dull teaching of under- 
graduate students the facts of medicine, is often neglected to an unbelicAmble 
degree. 

Despite any opinion to the contrary very, very much of medical knoAvledge 
consists of apparently unrelated facts Avhich, to be knoAvn, must be studied 
and memorized, and in Avhich no amount of iudiictive reasoning is of any aAmil 
AvhatsoeA’-er, 

The necessity of training teachers of medicine to teach is Amry real — and is 
far too casually considered not only in America, but in Europe as well. 

The suggestions here made may be, the idle dream of an old felloAv Avhose 
teaching days haA'-e long gone by but, if there has been expressed but the tiny 
germ of an idea Avhich may stimulate Aviser heads to give it some thought and 
perhaps to amplify it to a usable plan, he aadII remain Avell content. 

1814 Spruce Street > 
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111 most cases tlic excess of liquor will rcaccumulalc in three or four weeks, 
and the whole procedure can be repealed again. and again. Some ca.ses do not 
produce further hj^dramnios and I do not know why. I saw one patient about 
thirty weeks pregnant, and ivithdraw nine pints of liquid. Nine weeks later 
she had a normal spontaneous delivery of a normal live baby. I saw another 
case in 1942, a primigravida 25 years of age, whose Inst menstrual period had 
been twenty-one weeks previously. She complained that during the past two 
weeks her abdomen had increased enormously in size, and she was in great dis- 
comfort. On palpation, the uterus reached to the ensiform cartilage, and the 
abdomen measured 36 inches in eireumferenee at the level of the umbilicus. An 
x-ray disclosed twins but, as this early stage of pregnancy, it was not possible 
to determine whether or not fetal abnormality was present. Seven pints of 
liquor were withdrawn. Three weeks later she was again in great diseomfoi-t, 
and I withdrew 9 pints. Four weeks later I withdrew 11 pints, and six weeks 
later again 11 pints; a total of 38 pints (23 liters). Ten days later .she went into 
spontaneous labor, thirtyrsix weeks after her last period, and had a normal 
labor; the first twin weighed 2 lb., 7 oz. (1,170 Gm.), and was stillborn, having 
obviously died during labor, as evidenced bj’^ early maceration; the second twin 
weighed 3 lb., 9 oz. (1,710 Gm.), cried spontaneously, and did well. Twenty- 
eight days later the baby was discharged, weighing over 5 lb. (2,400 Gm.). 

Danger's and Difficulties . — I have been told that this method is very 
dangerous. Tliere is a risk of carrying virulent infectio 2 i into the uterine cavity. 
There is a risk that the trocar and cannula may perforate the mother’s intestine 
and set up fatal peritonitis. There is a risk that the large blood vessel in the 
uterine wall maj^ be perforated and cause hemorrhage. There is a risk that the 
trocar and cannula may seriously injure the fetus (perforate an eye for in- 
stance). There is a risk that the placental attaclunent may be separated with 
serious bleeding. Not one of these things has occurred. It is far easier to sur- 
gieaUj’’ sterilize the skin of the abdominal wall than it is to sterilize the vaginal 
vault and cervix. It is unknovni to find intestine in front of a uterus of this size 
unless it is tethered there bj^ adhesions from a previous operation, and anysvay 
it is easy to detect it if it is there by sunple palpation and percussion. I have 
pricked blood vessels on several occasions, the only trouble I have found is when 
I withdraw blood-stained liquor or even blood, Avhicli tends to clot in the needle. 
There have been no ill-effects that could be shown due to this accident at all. 
Palpation and selecting an area where fetal parts are not immediately under the 
uterine wall remove any chance of injuring the fetus. Separation of the pla- 
centa has probably occurred in one or two cases as a stillborn baby is eventually 
born and the placenta is found to be extensively fibrosed — so in my experience 
these theoretical dangers do not actually ever occur. 

Results 

After eliminating cases in which the first aspiration was performed later 
than thirty-five weeks’ gestation, I find that live babies resulted in over 25 per 
cent of cases Avhich required some treatment before viability of the fetus. In all 
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Incidence . — Hydramnios occurs about o nce in two Iiundred pregnancies . It 
has been estimated as occurring in anything ranging from one in one hundred 
to one in three hundred, but usually the estimates are made on a comparatively 
small series when a variation of one or two may make a veiy great difference to 
the answer. It appears most commonly to be found between the twentieth and 
t\ve nty-eighth week of gestation , but in some eases the great excess does not cause 
maternal distress rmtil the last four or five weeks. Wlien the amount of liquor 
exceeds 5 pints (3,000 e.c.), it is likely to cause marked maternal distress, not 
only ph 5 ’’sical discomfort, but cardiac and respiratory embarrassment and edema 
and, rarely, albuminuria, and it is usually obvious that something must be done. 
I find the usual treatment everj^vhere is to puncture tlie membrane through the 
cervical canal, either by direct puncture or bj’- high puncture with a metal 
catheter. This method is not always successful as, when hydramnios affects one 
of t^vins, it is always the sac which is lying in the upper part of. the uterus that 
becomes distended, and puncture of tlie membrane of the nonhydramniotie sac 
does not give immediate relief, but only produces- the second effect of inter- 
ference via the cervix, namely, the onset of labor. As the majority of cases 
occur before viability of the fetus, this method of treatment inevitably Mils 
the baby or babies. 

In 1912, "Wormser^ in Germany described that he had punctured an anuiiotic 
sac via the abdomen — ^not in a case of hydramnios. In 1933, I published a 
paper^ in which I described a method of treating hydramnios by puncturing the 
amniotic sac and withdrawing the excessive liquor. The method is as follows: 
about one hour before the procedure, % grain of omuopon and 3^50 grain of 
scopolamine are administered and the patient kept quietly in bed. A spinal 
trocar and cannula is prepared (I use this instrument as I find its length, 3 
inches, is about right, and it has a fairly large bore). A collecting bottle, lengths 
of rubber tube, and a suction pump are also required. With the patient Ijdng 
on her back the abdomen is palpated and an area chosen, usually above the um- 
bilicus, where there is marked fluctuation and where fetal parts cannot be pal- 
pated. The sldn is prepared over this area by painting with iodine. A sldn 
puncture is made with a small tenotomy Imife and the cannula inserted through 
the abdominal wall, through the uterus, and into the amniotic sac. On with- 
drawing the trocar it can be observed that the liquor is very rarely under pres- 
sure, it usually drips out quite slowly, so the cannula is attached to the suction 
pump via the collecting bottle and as much liquor as possible is vdthdrawn. 

The most I have withdra-vvn at one operation was twelve and one-half pints — 
over a gallon and one-half, or seven and one-half liters. The patient was much 
more comfortable after it and did not go into labor, and later had a normal live 
baby. When no more liquor can be withdi’awn, the abdomen is palpated to as- 
certain whether or not there is still an excessive amount and, if so, the trocar 
and cannula are inserted in a different place and more withdraw. AVhen no 
more can be withdraw, a dressing is applied and the patient is returned to her 
room; one-fourth of a grain of morphia is administered and repeated that 
evening and again the following morning, to discourage uterine contractions. A 
certain number of cases do go into labor : a certain number do not. 



OOEPUS CARCINOMA 

A Study of Three Hundred Twenty-Two Cases* 

Norman P. Miller, M.D., and Charles W, Henderson, M.D. 

Ann Arbor, Mich. 

(From the Department of Obstetrics and Gynecology, University of Michigan) 

P HYSICIANS charged with the responsibility of treating carcinoma patients 
in large numbers are constantly seeldng to improve existing therapeutic 
methods with the hope of prolonging the survival period. For nearly half a 
centuiy lysterectomy has iieen accepted as the preferred treatment for corpus 
carcinoma. The results from oiieration alone were generally viewed with op- 
timism, the impression being — and it was only an impression — that hysterectomy 
offered an extremely favorable prognosis. "With the advent of follow-up studies 
this optimism gradually divindled. Incomplete hysterectomy was proved rmsat- 
isfactory and total hysterectomy is now recognized as no cure-all in these cases. 
About 1925 radium was replacing radical hysterectomy as the preferred method 
of treatment for cervix cancer. Because of its successful use in this connection, 
it was also tried in corpus carcinoma. But, since its use was largely confined 
to advanced cases, it is not surprising that the results were equivocal. While 
irradiation did not cure many advanced cancers of the uterine body, the fact 
that it prolonged life and cured some was important. That corpus carcinoma 
could be seriouly damaged nad occasionally destroyed by the use of radium, 
x-ray, or both, had now been demonstrated. Prom these early experiences came 
the seeds from which grew the methods of combined therapy in use today. Since 
this early trial period many excellent contributions on the subject have ap- 
peared in the literature, and we regret that lack of space and time does not 
permit their well-deserved recapitulation in this report. Because early ex- 
perience foreshadowed definite benefits from irradiation in the management of 
corpus carcinoma, this whole problem was carefully considered by us in 1931 at 
the time our Gynecology Tumor Conference was first organized. As a result of 
our deliberations, a preferred program of treatment was outlined. The plan was 
based on the follo^ving assumptions. 

1. Elimination of the primary neoplasm could probably best be achieved 
through complete surgical extirpation of the entire uterus, tubes, and ovaries. 

2. Theoretically, supplemental irradiation therapy should be most beneficial 
when given prior to operation. By so doing we hoped to : (a) cause widespread 
damage to cancer cells; (b) minimize manipulative spread at the time of op- 
eration; (c) obliterate lymphatics (something which now, fifteen years later, we 
know is only partially accomplished) . 

3. Since we were not depending upon irradiation for destruction of the pri- 
mary lesion, and since a damaging effect on outlying cancer cells was our aim in 
using preoperative irradiation, it was agreed that deep x-ray therapy followed 

•Read at the Sixty-Ninth Annual Meeting of the American Gynecological Society, Hershey, 
Pa., June 3 to 5, 1946. 
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these eases, relieving llie tension by puncture of tbe nieinbrane Aua tlie cervix 
would inevitably have brought on labor with death of the fetus. 

In conclusion, tbere is obviously much room for research into the cause or 
causes of hydramnios. 

In the few eases in whicli I have iiad an KJi negative factor, it seems to have 
no bearing-at all. 

In view of the fact that at. any rate a certain number of babies’ lives can 
be saved,. I do ask you all to give this method of treatment a fair trial. My 
series is only about 50 cases. That is really too small for a final pronouncement, 
and in this country it should not lake long to get sufficient numbers to prove 
its value or otherwise. 
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Tlie radium factors ^vcro : 

Brass tandem ap])licator oT either Iavo or three chaml)ers de])ending on the 
length of the ntm-ine canal. Total filtration was equivalent to 0.5 mm. of 
platimnn. Each chamber might contain fi-om 30 to 50 mg. of radium. The 
radium dose per chamher varied from 1,500 to 2,400 mg. lir., tlie lower 
part of this range was em]do.yed when a, two-chambered landem was used, 
and the higher part witli a three-cliambered tandem. Occasionally, vaginal ap- 
]-)licators placed in the lateral fornices were also used. 

Many things influence the results of treatment and all deserve mention. In 
this connection it was of interest to learn whether, as a result of cancer educa- 
tion, patients were consulting physicians earlier than formerly. As shown in 
Table II, our study revealed no recent improvement in {his respect. 


Taui.e II. 


TufE WA.STE FnoJt Onset of Fikst SvxrcroAt to BiaitNxiN'G o?^ Theat.ment 



REPORTED BY 

1 

YEAR I 

TIME WASTE 


Millcri 


3929 

24.0 months 


Collins^ 


1934 

11.1 months 


Millei-n 


1940 

12.7 months 


Miller iiHf] Hciuler.xon (this report) 

394G 

12.5 months 


The average time Ia])se from the omset of symptoms to the beginning of treat- 
ment is significant, gorpus carcinoma oecnrs most frequently in women past 
the menopause, the average age in our series being 54 years. Consequently, the 
appearance of spotting or al)normaI discharge at the average age of 54 years 
.should be sufficiently unusual to cause concern. Apparentlj' there still is great 
need for cancer education among women of this age grou]). This time waste 
factor, though significant, does not always indicate the extent of the lesion. 

While clinical grouping of these cases is not very satisfactory, helpful in- 
formation may be gained by determining uterine size, a tangible factor which 
serves as the criterion for most clinical classifications of corpus carcinoma. The 
clinical grouping of 301 patients in our series is shown in Table III. 


Table III. Clinical Grouping of 301 Corpus Carcinoma Ca.ses 


TREATMENT 

1 GROUP I 1 

1 GROUP II i 

1 GROUP III 

1 UNKNOWN 

NUM- 

BER 

1 PER 

1 CENT 

1 NUM- 
1 BER 

PER 

CENT 

NUM- 
1 BER 

1 PER 1 
1 CENT 

1 NUM- 
1 ■ BER 1 

1 PER 

1 CENT 

Radium 

() 

1(3.2 

24 

64.8 

7 

■ 



X-ray 

5 

15,(3 

11 

34.2 

G 




Radium and x-ray 

25 

28.0 

45 

50.5 

15 

■ 



.Surgery 

2 

10.0 

10 

50.0 

8 

40.0 

0 

0 

Radium and surgery 

5 - 

31.2 

S 

50.0 

3 

28.8 

0 

0 

X-ray and surgery 

40 

41.6 

50 

52.0 

(3 

6.1 

0 

0 

Radium, x-ray and surgery 

3 

27.2 

5 

45.G 

3 

27.2 

0 

0 

Total 

8(3 


153 


48 


14 



Our clinical classification was based on the following ; 

Group I. — No iialpable enlargement of uterus. 

Group II. — ^]\Ioderate enlargement of the uterus up to the size of a two- 
andmne-half -month pregnancy. 

Group III. — ^A large uterus — the size of a three-month pregnancy or greater. 
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later by adequate surgery should be our planned treatment of choice. The de- 
cision to use preoperative deep x-ray therapy in preference to radium was based 
on its Imown effectiveness in cervix neoplasia and its helpfulness in prolonging 
life in some ovarian carcinomas. Furthermore, we believed that the broader 
fields affected by the use of irradiation might also damage neoplastic cell masses 
sometimes found in the tubes and ovaries of corpus carcinoma patients (seven 
times in our operated cases) . 

During the fourteen and one-half years since the inception of this pro- 
gram of treatment in 1931, we have had under our care 322 patients ivith corpus 
carcinoma. All these individuals have been carefully studied, and data con- 
cerning their treatment and progress recorded on punch cards suitable for 
statistical evaluation in International Business ]\Iaehines. All patients have 
been traced, there are no untraced cases. 

Since the University of Michigan Hospital is a State-owned' institution 
primaril}’- for the care of indigent patients from outlj^ing districts, it is ob- 
vious that many of our corpus cases were advanced and bej’^ond surgical help 
when admitted. These advanced patients, and others considered excessively poor 
operative risks, were treated entirely by irradiation usually a combination of 
x-ra3>- and radium. 


Table I. Methods of Treatment Used in the Care of 322 Patient.? With Corpus 

Carcinoma e 




d 




B 




■■mill 



SURVIVAL RATES IN PER 

CENT OF 




PER 



THOSE 

ELIGIBLE 



im 

cent 

3 YEAR 

1 5 YEAR 1 

1 10 YEAR 



OF 

NUM- 

PER 

NUM- 

1 PER 

1 NUM- 

PER 

treatment 

KB 

TOTAL 

ber 

CENT 

BER 

1 CENT 

BEE 

CENT 

None 

21 

6.5 







Radium 

37 

11.4 

34 

44.1 

29 

41.3 

10 

30.0 

X-ray 

32 

9.8 

, 30 

23.3 

22 

27.2 

6 

16.6 

X-ray and radium 

89 

27.4 

' 65 

33.3 

50 

28.0 

26 

23.0 

Surgery 

20 

6.2 

18 

66.6 

15 

53.3 

8 

50.8 

Radium and sur- 

16 

4.9 

14 

87.5 

13 

86.6 

9 

81.8 

gery 









X-ray and surgery 

96 

29.5 

79 

84.7 

61 

77.0 

23 

65.0 

X-ray, radium and 

11 

3.6 

7 

70.0 

4 

66.6 

3 

60.0 

surgery 










Ninety-six, or 29.5 per cent, were treated according to plan; namely, pre- 
operative deep x-ray therapy followed in six weeks by adequate siu’gery. This 
represents the largest treatment group in this series. 

The type and the number of patients in each category are shown in Table I. 

The factors generally used in the x-ray treatment were as follows: 

Two hundred Idlovolt peak radiation filtei'ed by 0.5 mm. copper and 1.0 mm. 
aluminum, half value layer (h.v.l.) 0.9 mm. copper, distance, 50 cm. minute out- 
put about 50 roentgens as measured in air. Two anterior and two posterior 
pelvic fields 12 by 15 cm. to 15 by 15 cm. in size. The beam was directed at an 
angle through each field so as to cross-fire the uterine corpus. Two hundred 
roentgens as measured in air were given to each of two fields daily to a total 
dose of 2,000 to 2,200 roentgens per field. 
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TaHIjK V. CAnOINOMA OP THE CORPUS UtERI* 
Intrauterine JIadium 




1 PER CENT 

FIVE-YEAR 

REPORT BY 

NUMBER TREATED 

1 SURVIVAES 

Heyman 

18G 

35,5 



Fricke and Bowing 

If) 

50,0 



Fricke and Heilman 

7G 

.52.6 


- 4G.4 

Healy and Brown 

C4 

58.0 


Hurdon 

40 

G2.0 



Corscaden 

27 

48.0 

J 


Total 

409 




•Modified from .T. A. Cor.scadcn, .T.A.M.A., Doc., 1944. 




Tabee VI. Carcinoma of the Corpus Uteri* 




Hysterectomy 






PER CENT 

FIVE-YEAR 

report by 

NUSfBER TREATED 

SURVIVAES 

Pleiderer 



1 


Von Mikulicz and Volbrackt 



1 


Norris and Dunne 



1 

O i ,o 

Masson 





Total 

707 




♦Modified from J. A. Cor.scaden, J.A.M.A., Doc., 1944. . 




Tabee VII. Carcinoma of the Corpus Uteri 




Radium Foeeowed by Hysterectomy 






PER CENT FIVE-YEAR 

REPORT by 

NUMBER TREATED 

SURVIVALS 

Healy and Brown 

93 




Heyman 

65 

78.0 



Ward and Sackett 

21 

57.1 



Newell and Crossen 

19 

G3.2 


65.3 

Morton 

18 

Gl.l 



Ameson 

10 

90.0 



Corscaden 

25 

72.0 J 



Total 

251 





♦Modified from J. A. Corscaden, J.A.M.A., Dec., 1944. 


sure — ^the prospects appear very promising. In 1936 Arneson’^ reported a 90 per 
cent five-year survival rate for corpus carcinoma following the use of intra- 
cavitary radium and surgery. Scheffey, Thudium, Farell, and Halm,® also re- 
port a 90 per cent five-year survival rate following the use of radium and 
surgery. 

These are truly amazing figures, especially since death from natural causes 
in women of average corpus carcinoma age might well be enough materially to 
infiuence survival rate during a five-year period: Were it not that both reports 
are based on a small number of eases, it would appear that we need search no 
further for an entirely satisfactory treatment. When, however, eoUeeted results 
obtained from the preoperative use of radium followed by surgery are reviewed, 
the picture is not nearly so striking (Table VIII) . 

While our own experience with the use of preoperative radium in corpus 
cases has likewise been good, the number of cases so treated is agaiu too small 
to permit conclusions. In sixteen patients so treated, there were 86.6 per cent 
five-year survivors. (See Table I-B.) 
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Table IV. Histologic Grade — 301 Cases Corpus Oakcinosia 



1 grade I j 

1 GRADE 11 1 

1 GRADE III 1 

1 GRADE IV 1 

1 NOT GRADED 

treatmext 

[ xu.v- 

1 BER 

1 PER 

I CENT 

NUM- 

BER 

PER 

GENT 

1 NUM- 
1 BER 

PER 

CENT 

NUM- 

BER 

1 PER 

I CENT 

NUSI- 

BER 


Eadium 

1 

2.7 

39 

53.3 

14 

37.9 

1 

2.7 

2 

5,4 

X-rav 

0 

0 

9 

2S.1 

16 

50.0 

2 

6.2 

5 

15.6 

Eadium and x-rav 

2 

2.2 

51 

57.3 

25 

28.0 

6 

6.6 

5 

5.5 

Surgeiy 

9 

30.0 

14 

70.0 

4 

20.0 

0 

0 

0 

0 

Radium and surgery 

2 

12..5 

9 

56.2 

3 

18.7 

1 

6.2 

1 

0.2 

X-ray and surgery 

2 

2.0 

5S 

60.4 

32 

32.2 

2 

2.0 

2 

2.0 

Radium, x-ray and .sur- 
gery 

1 

9.2 

5 

45.4 

5 

45.4 

0 

0 

0 

0 


Tlie histologic grade is shown in Table IV. 

While histologic grading of endometrial carcinoma does not necessarily 
indicate prognosis, experience has shown that there is some difference in the 
rate, of growth, invasiveness, and spread between the less-differentiated and tlie 
highly-differentiated carcinomas. Histologic grade, therefore, is a factor in 
determining .survival rate. 

In evaluating results of treatment, it should be noted that our survival 
rates are uneorrected. In studies involving older patients such as this, correc- 
tion for uoucareinoma deaths will some daj* be desirable. This is not yet done 
customarily, and was not done in this report. 

There appears to l3e little reason for more than passing consideration of 
our eases treated by irradiation alone. In the groups so treated were the ad- 
vanced cases, the extremely obese patients, and, of course, the very poor surgical 
rislcs. The fact that in these groups treated b.y means of irradiation it was pos- 
.sible to attain approximately a 20 per cent ten-year salvage rate is significant 
and reason for recognizing in irradiation therapy, be it intracavitary radium 
or x-irradiation, a potent and valuable adjuvant to surgery in the management 
of corpus carcinoma. This fact was clearly shown in a compilation of results 
by several workers reported by Corscaden'* in 1944. Tallies V, VI, and VII are 
modified from Corscaden’s .report, and deal with operable case.s. They indicate 
what may be expected by tlie various therapeutic methods or combinations 
thereof. 

While there appears to be no objection to tlie combined preoperative use of 
])oth x-ray and radium, in the past most studies have dealt with only a single 
form of preojierative irradiation. Perhaps this is fortunate, since it permits 
better evaluation of their respective merits when used in this connection. That 
both forms of irradiation can be extremely helpful in the control of corpus cai-- 
cinoma has been frequently demonstrated. 

In 1941 AVintz® reported a five-year survival rate of 69.1 per cent in 127 
operable cases treated by x-ray alone. In the same year Hurdon® announced a 
62.0 per cent five-year salvage rate in 40 patients treated with radium alone. 
AA^hile these are selected figures and probably represent the most optimistic 
results obtained from the use of these therapeutic weapons, the literature abun- 
dantly attests the effectiveness of irradiation in the control of corpus carcinoma. 
Used alone, neither radiiun nor x-i*ay appears to equal the results obtained by 
surgery, but when combined vuth suz’gery — especially ■ as a preoperative mca- 
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6. TJie use o:l! A'oy liigli voltage x-ray as a prco])orativc measni’e in corpus 
carcinoma appears pi’oinising and should be explored J’nrthei'. 

7. Radium, likewise, gives good results, but, on tlie basis of available data, 
we do not believe tlie relative merits oT jmeopcrative x-ray versus radium can be 
accurately stated. 

S. We liold no special Ijricf for any form of therapy. Our interest in and 
work with deep x-ray as a preopei-ative measure in coi'j)Us eaj-cinoma was en- 
tirely Avith the hope oi! inei-easing our survival rate. 
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Discussion 

DB. .T. AIASON HTJNDIjEY, .71?., Baltimore, Aid. — This di.seussion is based upon a study 
of 93 patients at .Tolins Hopkins Hospital with adenocarcinoma of the corpus uteri. AA’c have 
divided these i)atients into two group.«, namel.v, tho.so that are poor and those that are good 
surgical risks. The reason for this is quite obvious, for the debilit.ated, elderly patient is 
treated with irradiation alone while those in the good risk group receive a course of intra- 
cavitary radiation which is followed by a panhystereetomy and a bilateral salpingo-oophorec- 
tomy. 

The plan, of procedure in the poor risk group is as follows: Diagnosis is determined 
by careful curettage of the body so as not to disseminate infection which is frequently associ- 
ated with the malignancy. The size of the uterus is then determined, for the enlarged uterus 
as a I’ule bespeaks advanced disease with myoinetrial involvement. Several sacs of radium, 
each containing 25 mg,, are then introduced into the uterus until the cavity is filled; four 
to five sacs may thus be used. These sacs are removed in an order in reverse to their intro- 
duction, for otherwise a so-called “log jam" may occur and thus render their removal diffi- 
cult. This difficulty occurred in one patient necessitating the removal of the radium under 
pentothal anesthesia. These debilitated poor risk patients receive, as a rule, 4,000 to 4,500 
mg. hr. of radium. Following this the patient is given a cycle of deep x-raj' therapy through 
four portals to the amount of 8,000 roentgens. AA'^e have reviewed 46 patients that were so 
treated, and find that the salvage rate at the end of four j’ears and seven months is 28.3 
per cent. 

The method of therapy and results of patients in the good risk group which number 47 
is as follows: the preliminary phases of therapy, i.e., dilatation and curettage, pathologic 
diagnosis, and intracavitary radiation are the same as in the poor risk patient, the dosage 
of radium applied in multiple sacs being 4,000 to 4,500 mg. hr. Approximately four to five 
weeks later a panhystereetomy and bilateral salpingectomy are done. An important and well- 
recognized preliminary step is clamping the isthmic portion of the Fallopian tubes so as to 
prevent expulsion of malignant cells into the peritoneal cavity. After intracavitary radia- 
tion, how soon should the panhystereetomy be performed? This is a moot point. AA^e feel 
that lines of cleavage are dissipated and the tissues become more fibrous and less workable if 
we delay longer than four to six weeks. It would seem that intracavitary radiation does in- 
crease somewhat the operative difficulty but, in spite of this, we have had no operative ac- 
cidents i.e., bladder or ureteral fistulas, nor have we had an operative death. In this good 
risk group we have reviewed 47 patients treated by this combination method of therapy and 
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Table Vin. Composite Table Showing Survival Rates Following Different Forms 

OF Treatment for Corpus Carcinoma* 


TREATMENT 

NO. OF CASES 

SORVIA'AL RATE IN PER CENT 

5 ATEAR 1 10 YEAR 

Surgery 

. 707 

57.8 

Eadium 

409 

46.4 

Eadium and surgery 

251 

65.3 

X-ray and surgery 

96 

77.0 65.0 


♦Compiled from Coi’scaden’s report and our own data. 


For reasons already stated, our treatment of choice during the past four- 
teen and one-half years has been deep x-ray therapy followed by surgery six 
weelis after completion of the x-irradiation. Results achieved by this combina- 
tion based on 96 cases are shown in Table I-B, and for convenience are repeated 
here, thus: 

S4:.7 per cent three-year survivors. 

77.0 per cent five-year survivors. 

05.0 per cent ten-year survivors. 

Table VIII represents an attempt to compare results by the several methods 
of treatment now in common usage. Obviously, the inequality in the number of 
cases in the various groups lays this comparison open to criticism. 

There was one postoperative death among our 96 patients treated by pre- 
operative x-ray and surgery. This occurred on the tenth day and was due to 
pulmonary embolism. 

The uterus, tubes, and ovaries of these 96 patients Avere abundantly blocked 
for study purposes. Fifteen, or 15.6 per cent, revealed no carcinoma. This is 
less than has been reported following the use of intracavitary radium (24 per 
cent to 75 per cent), but it should be recalled that we did not depend upon 
irradiation for destruction of the primary lesion. 

The effectiveness of intracavitary radium is variable and inconsistent. 
Gray, Friedman, and Randall^ have shown that the carcinoma may persist even 
after very heavy treatment with radium. 

While the significant factual data of our study have been stated, there re- 
main the impressions — ^thoughts Avhich bud during eveiy study only to disappear 
or else grow into something more than an impression — tlie fruits of experience. 

To list them is to risk being dogmatic. Even so, this is the way things ap- 
pear to us : 

1. Preoperative x-ray has proved to be a valuable adjuvant to total hysterec- 
tomy and bilateral salpingo-oophoreetomy in the treatment of corpus carcinoma. 

2. Its use clears up uterine infection, reduces uterine size, and decreases 
pelvic hyperemia, thereby facilitating operation. 

3. Preoperative x-ray has not in any discernible Avay interfered with Avound 
healing. 

4. The three Aveeks required for its administration is a draAvback, but by 
no means a serious' one,, since for most patients this is an outpatient procedure. 

5. The results obtained from preoperative x-ray Avarrant its continued use, 
at least until some other combination or neAV form of therapy is proved more 
satisfactory. 
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spread sepsis. One of these patients died from such infection after the application of radium. 
One died from a lung abscess three and a lialf montlns after operation. Therefore, x-ray 
alone is preferable under such conditions as a preoperative treatment. But our feeling at 
the present time is that preoperative radiation is most important, and that radium should 
bo given as well as x-ray in most cases. 

DR. L. C. SCHEPPEY, Philadelphia, Pa. — Since the work of our clinic at Jefferson 
was presented before the Obstetrical Society of Philadelphia this spring and the paper pub- 
lished in the Journal (52: 529, 194G), I shall refer only bricflj' to our experience at this time, 
quoting from several of our tables. 

Tabic I refers to the patients seen, treated, and followed up, showing that 104 are 
eligible for ffve-year statistics. 

Table II refers to the results obtained with a planned technique of preliminary intra- 
uterine radium followed by total hysterectomy and bilateral salpingo-oophorectomy, eight to 
twelve weeks later. We do not feel that the preoperative radium destroys the malignancy 
locally; in fact, over 50 per cent of the removed uteri show residual carcinoma. We are con- 
vinced, however, that the lesion is devitalized as shown on the photomicrographic slides; that 
this lessens the chance of cancer-cell distribution at the time of operation, and that vaginal 
vault recurrence is less likely, for we have seen none to date. Neither has there been any 
primary mortality in the series. 

Wliethcr preliminary radium is preferable to preliminary x-ray is debatable. We would 
not hesitate to use x-ray postoperatively if there is evidence of extension from the uterus at 
the time of operation. In this series, no x-ray was used either preoperatively or postoper- 
atively. There will be certain cases, of course, in which the size of the uterus and the con- 
tour of the endometrial cavity, particularly where concomitant myomas are present, that pre- 
clude the application of intrauterine radium units. In such instances we have proceeded im- 
mediately with total hysterectomy and adnexal removal, either \vith a frozen section report 
of the curettage, or merely with a suspicion of fundal carcinoma being associated with the 
uterine myomas. 

Table III shows the comparative results obtained with (1) surgery alone (adequate and 
inadequate) ; (2) irradiation alone (radium and/or -x-ray) ; (3) an unplanned technique 
(surgery, adequate or inadequate, combined with radium and/or x-ray in varied sequence) ; 
(4) the planned technique (as shown in Table H). The superiority of the latter, at least in 
our hands, seems striking. 

The survival figure after irradiation corresponds fairly closely with the figures showing 
the percentage of previously irradiated uteri with residual carcinoma. This offers some con- 
solation to ourselves and to the patient in those instance.? where irradiation has to be relied 
upon, because subsequent operation is contraindicated for well-known reasons. In other 
words, irradiation alone seems to offer a 40 to 50 per cent chance of five-year survival when 
surgery is impossible or inadvisable. 

The notation regarding primary mortality needs some explanation. There were two 
deaths in 87 patients in whom surgery played a part in treatment, either alone or in conjunc- 
tion with irradiation; in 8 of these patients it was not possible to remove the uterus at op- 
eration. Of the remaining 79 patients, the uterus was removed, but five of the 79 patients had 
received either primary or subsequent treatment elsewhere, leaving 74 patients who were 
treated solely at Jefferson. This accounts for the slight variation in the mortality percentage 
which is based solely on the same two deaths among the entire group of 87 patients not re- . 
ceiving the planned technique of treatment displayed in Table 11, and shown for compari- 
son in Table III with no primary mortality. 

DB. GEORGE GRAY WARD, New York, N. Y. — Since 1919, we have had under our 
direction at the Woman’s Hospital 243 cases of carcinoma of the corpus uteri. 

We believe surgery is the most important factor in the treatment of this disease. Ir- 
radiation is a valuable adjunct. Preoperative irradiation is the most desirable technique. The 
question as to whether it is better to use irradiation in the form of radium or deep x-ray is 
open to discussion. 
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WO find that at the end of four years and seven months we have a survival rate of 7G.7 per 
cent. This figure vividly demonstrates the advantages of intracavitarj' radiation plus pan- 
hysterectomy over irradiation therapy alone. 

All of tho 93 patients reviewed had a microscopic grading and we found that the ma- 
jority fell in tho grades II and III and, as expected, tlie more anaplastic the growth, the 
more quickly it disappeared. 

A recent report by Stowe (Aji. J. Obst. & Gynec. 51: 57, 1946) on residual growth in 
tl>e uterine musculature following adequate intracavitaiy- radiation is most illuminating. He 
reported 53 patients with corpus carcinoma who had been treated by the above-mentioned 
combination method of therapj*, and found that 50.9 showed residual carcinoma in the my- 
ometrium. Ho was of the opinion that operative removal of the organ was of vital importance. 

At present we are restudying the radiated uteri, and the examination of multiple sections 
may confirm Stowe’s report. 

We prefer intracavitar}- radiation, for we feel that the radium applicator can be directly 
applied to the lesion. However, the results presented by Dr. kliller show that equally good 
results may be obtained with the use of deep x-ray therapy. 

DE. FEAHK A. PEMBEBTOH, Boston, Mass.— Up to 1936 we treated 294 of a total 
of 307 cases of carcinoma of the endometrium at the Free Hospital for Women. Varying 

sequences of x-ray, radium, and operation, as well as operation alone, were used. There are 

not enough cases in each gi'oup to make useful comparisons, but the total results are shorni in 
the tables below: 

Total 307 Five-year salvage 

Treated 294 Five-j'car salvage 

Total eligible Ten-year salvage 

Treated eligible Ten-year salvage 

From 1936 to 1941, 108 cases were treated with the following results: 

X-ray and radium Ho. 27 Five-year salvage 12 (45 per cent) 

Hysterectomy, radium, and x-ray Ho. 06 Fivc-j’ear salvage 43 (66 per cent) 

Hysterectomy Ho. 15 Five-year salvage 9 (60 per cent) 

Total Ho. 108 Five-year salvage 64 (59 per cent) 

In the first series there was a five-year salvage of 58.1 per cent, and ten-year salvage 
of those eligible of 45.4 per cent. Tlic five-year salvage in the second series is about the 
same. The figure of 45 per cent for the cases treated by radiation alone is ratlier high, but 
is due to there being several early cases in these patients who are poor risks. We operate on 
e%’ery case where it is possible. 

Twenty-eight of these 66 patients had hysterectomy first, then radium in the vagina, 
and x-ray externally; intrauterine radium followed by operation and x-ray in 23; and intra- 
uterine radium followed by operation in fifteen. Bilateral salpingo-oophorectomy was always 
combined with the complete hysterectom 3 % There were 15 cases in which hj-sterectomy alone 
was done, with a 60 per cent five-j'car survival. 

Now it seems reasonable that if these GG eases and those treated bj' operation alone had 
all received radiation before operation, the results would have been better. 

Since Heaty’s report in 19.39 of a 79 per cent five-j'ear salvage in 28 cases so treated, 
and Miller’s report in 3940 of his success with preojjerative x-raj', we have used preoperative 
radiation more extensive^, and our impi-ession is that the results are more favorable. 

We feel that intrauterine radium as well as x-ra}- should be preferable to x-ray alone, 
because there is bound to be some squeezing of the uterus during operation, even though it is 
held bj' clamps down the broad ligaments and never with a double hook or uterine clamp on 
the fundus. The cells are devitalized if enough radium is given. They get from 3,000 to 5,000 
roentgens of x-raj'. The intrauterine radium should devitalize the cells of the local growth, 
and there should be less chance of spreading them during the manipulations. 

An objection to the use of intracavitary radium is that if the tumor is infected or there 
is enough stenosis of the cervix to Jia.ve caused pj'ometra, the application maj-^ stir up and 
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CLINICAL AND PATHOLOGIC ASPECTS OF PRIMARY 
SARCOMA OF THE UTERINE TUBE- 


Lewis C. Scheffey, M.D,, >Sc,D,, (Hon.), Piiilade’lfj]e\, Pa., 

Lt. Warren R. Lang, M.C., A.U.S., and 
Fred B. Nugent, M.D., Reading, Pa. 

(From the Deimrtmcnt of Ohstctrics and Gynecolofiy, Division of Gynccolorjti, Jefferson 
'Medical College and JJosintal, Philadelphia, Pa.; and from the 
Pcading Hospital, U'c.st Heading, Pa.) 

T hat primary sarcoma of the uterine tube is an unusually rare le.sion is 
borne out by the fact that thus far only 21 eases have been specifically 
mentioned in the literature throughout a period of sixty years. Little detailed 
information exists in gynecologic texts. Furthermore, it is an unusual coinci- 
dence that Senger reported the first ea.se in 1886, in the same year that Orth- 
mann called attention to the first authenticated primary carcinoma of the tube. 
Since then, apiiroximatel.y 578 tubal carcinomas have been reported, a ratio to 
tubal sarcoma of about 25 to 1. Secondary sarcoma of the lube is even le.ss 
frequently mentioned. 

My intere.st (L. C. S.), and that of our foi-mer resident. Dr. Warren R. 
Lang, in this uncommon condition, was initiated by personal experience with 
such a patient, who was first seen by Dv. Fred B. Nugent. The case history is 
presented herewith. 

Case Report 

C. K., aged TO years, para i, gravida i, Avas admitted to the private gyne- 
cologic service of the senior author at Jefferson Mbdical College Ho.spitai on 
March 6, 1944. She complained of low pelvic pain and sensitivity, Avith inter- 
mittent Amginal discharge, sometimes bloody. The family history Avas essen- 
tially negative. Appendiceetomy Avith drainage had been performed in 1932. 
Apart 'from “heart trouble,” noted scAmral years prior to admission, there 
Avere no acute or serious illne.sses in the past. 

The menopause occurred in 1929 at the age of 55 years. A sudden hemor- 
rhage, rather profuse, occurred in May, 1943. The patient consulted Dr. Fred 
B. .Nugent of Reading, Pa., and he performed diagno,stic curettage at the 
Reading Hosjiital in June, 1943, and an intrauterine application of 1,200 mg. 
hr. of radium Avas administered. Dr. B. D. Funk, Director of Laboratories, 
reported the scrapings as folloAvs: “The endometrium is atrophic and consists 
of a fibrous connective-tissue stroma Avith a paucity of straight nonsecretory 
glands. There is no eAudenee of malignane 3 ^ Mici'oscopie diagnosi.s, atrophic 
endometrium.” 

The patient reacted Avell to this treatment, but continued to have an inter- 
mittent bloody vaginal discharge. She also complained of a “bloated feeling” 
in the abdomen, and had difbculty A\dth urination. External irradiation, oi' 
further radium therapy to control the persi.stent but slight bleeding, Avas sug- 
gested as a therapeutic measure several months latei-, but discouraged by Ur. 
G. W. Chamberlain, Roentgenologi.st at the Reading Ho.spitai, aa4io favoi-ed 
surgical treatment, rather than furlhei- irradiation. 

♦Read at the Sixty-Ninth .Annxia] Afeeting of the American Gynecological Society, Her.^shey. 
Pa., June 3 to 5, 1946, 
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Microscopic examination of the growth is essential for an accurate diagnosis, and a suc- 
on biopsy or a diagnostic curettage is necessary to procure the tissue. Suction biopsy may 
lil to reveal a small area of carcinoma in the cornua or in an irregular cavity. A proper 
jrettage is less likely to give a negative finding. I prefer to do a curettage, and at the same 
itting take advantage of the opportunity to introduce radium to render the tumor cells in- 
etive as soon as possible. Should a six-hour report be negative, the radium may be removed 
t once, otherwise, 2,400 to 3,600 mg. hr. are given, A complete hysterectomy and salpingo- 
ophorectomy follows in from two to four weeks, after which a series of deep x-rays is given 
y the Coutard technique, which takes from twenty-five to thirty days. 

It seems to me that there is less delay by using a radium application first, except in 
ases where the disease has extended beyond the uterus and an hysterectomy is not feasible. 

In 1942, I gave a report of our five-year survivals in 142 cases of corpus carcinoma. The 
bsolute survival rate was 44.4 per cent. Since then we have had a five-year follow-up of 38 
ases. Of these, 21 are alive and well, and there were 17 deaths, or an absolute survival rate 
f 55.2 per cent. In the 17 deaths, eight were considered favorable for irradiation and 
lysterectomy. Nine were in advanced stages of the disease with metastases and unsuitable 
or operation, from senility, diabetes, or cardiovascular disease, etc. Of the eight favorable 
ases, two lived five years, but died of cancer. 

In the advanced cases, one died of coronary thrombosis two months after radiation 
.nd one died of acute appendicitis. 

The proportion of advanced cases seen in a series influences the absolute survival rate. 
3ach patient with carcinoma of the corpus uteri must be individualized and treated accord- 
ng to the conditions present to obtain the best results. 

DE. GEORGE KAMPERMAH, Detroit, Mich. — I would like to discuss a limited series 
)f cases. Within the last month I saw in my office patients treated for carcinoma of the 
iterine fundus during 1938. All were of the number one clinical group with the uterus about 
lormal in size. We do not obtain a microscopic grading from our pathologist because he does 
aot believe the grading is accurate. We do believe the clinical grading judged by the clinical 
sxtent of the disease is most important, and at least equally important to the microscopic 
grading. Wlien we speak of wanting to get our patients early, I believe we really refer to the 
ilinical grading. 

Of the eight patients personally operated upon and managed during 1938, seven are alive 
and well without symptoms or signs of recurrence. One patient developed ascites and other 
evidence of- recurrence and died within one year of operation and treatment. We believe that 
those who do die from recurrence of the carcinoma are likely to die early, and, if they survive 
a few years without recurrence, the prognosis immediately is good. 

Our method of treatment at Harper Hospital is this: AVe like to employ preoperative 
radiation with both radium and x-ray. In each case we individualize and consult our radio- 
therapist. The intrauterine dosage of radium is never less than 3,600 milligram hours, A 
very fleshy patient may be given a larger dose of radium, since we do not feel so confident 
about the efficacy of x-ray in a fleshy patient. The, x-ray radiation is administered by a 
supervoltage machine, 600,000 voltage constant. The deep x-ray therapy is given over a 
period of four or five da 3 's, and not over a period of three weeks as used by Dr. Miller, We 
are cognizant of the criticism of large radiation doses in some clinics. We are not, however, 
afraid to use large dosage and believe the nature of the disease justifies heroic measures. 
After hysterectomy, which is performed about eight weeks after the preliminary radiation, 
a second course of deep x-ray therapy is given. 
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adnexal enlargement was firmly attached to the posterior layer of the broad 
ligament and to the infundibulopelvic ligament. There was no gross evidence 
of peritoneal implants of any sort, and no regional nodal enlargements could 
be palpated; neither did the liver feel abnormal. The appendix had been 
removed previously, and postoperative adhesions in this area, as previously 
noted, were not disturbing. 

An operative diagnosis of subacute pelvic inflammatory disease with left 
pyosalpinx, resultant from previous irradiation therapy with radium, was 
recorded. No thought of malignancy was entertained. Complete hysterec- 
tomy with bilateral salpingo-oophorectomy (Richardson technique) was car- 
ried out uneventfully. Eight Gm. of sulfanilamide w^ere placed in the cul-de- 
sae, and the abdomen closed in routine fashion. No drainage was employed. 

Postoperative convalescence was satisfying and uneventful. There was 
little morbidity, the patient was allowed out of bed within two weeks, and she 
was discharged from the hospital on March 31, 1944. 



( 


Pig:. 2. — Anterior view of removed uterus and adnexa showing: sarcoma of left uterine tube and 
the enlarg;ed right tube. Both ovaries adherent. Uterus atrophic. 


The pathologic report, submitted by Doctors Jacob Hoffman, Carl Bucher, 
and Peter Herbut, was as follows : 

Uterus: This consisted of a very small normally shaped organ which meas- 
ured 6^ by 4 by 3 cm. It was covered by a pink smooth serosa. The uterine 
cavity measured 4 cm., and was lined by a very thin mucosa. The myometrium 
measured only 1% cm. in width. The cervical canal measured 2i/^ cm. in length, 
and was lined by a thin, slimy mucosa. The portio measured 2 by 2 by V /2 cm., 
and was lined by a pink mucosa. 

Bight tube: This organ measured 8 by cm. and the distal third was 
adherent to the ovary. Section revealed a narrow lumen. The serosa was par- 
tially covered by adhesions. 

Bight ovary: This organ measured 3 by 2 by 1 cm. and was very firm in 
consistency. Section revealed several corpora albicantes. 

Left tube: This consisted of a large retort-shaped organ which measured 
14 cm. in length. Its diameter varied from i/^ cm. in its inner third to 5 cm. at 
its most distended portions. The middle and outer third was replaced by a 
cystic tumor which was translucent to light, and was replaced by a gray friable 
tissue. The fimbria was sealed. The inner third of the organ was distended 
with blood, and the wall was very thin. 
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Receiving otlier opinions and advice, the patient eventuallj^ consulted the 
senior author on Feh. 20, 1944. Pelvic examination revealed a multiparous 
outlet with a moderate eystocele and reetocelc. The cervix was atrophic and 
intact. The fundus, however, Avas thought to be enlarged, boggy, and in retro- 
flexioversion ; the adnexal areas could not be distinguished apart from it 
When mobilization Avas attempted, extreme sensitivity Avas eAudenced, A 
tentatiAm diagnosis of pyometra folloAAung irradiation therapy Avith radium 
Avas entertained and surgery recommended if preoperative studies AAmuld per- 
mit of such a decision. 

The adAuce Avas accepted and the patient entered Jefferson Hospital on 
March 6, 1944. She Avas possibly a .substandard risk. Obesity AA'^as apparent, 
her Aveight being 157 pounds. The Amginal smear (Papanicolaou technique) 
shoAved atypical cells, suggesth'e of fundal carcinoma. The blood count, Iioaa’-- 
ever, Avas excellent; urinalysis Avas negative except for a fcAV leucocytes; 
bilirubin and bromsulfalein test Avere normal, as Avas the blood urea nitrogen, 
Avhile the urea clearance tests Avere 38 per cent and 45 per cent on tA\^o occa- 
sions. The electrocardiogram shoAved left axis deAuation only. Dr. Harold W. 
Jones, consulting internist, felt that she could undergo major surgery. 



1. — Section from curettage performed nine months prior to operation showing an 
atrophic endometrium. Fibrous connective-tissue stroma with a paucity of straight nonsecre- 
tory glands. (Hematoxylin and eosin, X50.) 


The findings at operation, March 11, 1944, Avere most interesting. With 
cpntlnuous spinal anesthesia excellent relaxation Avas obtained, thus permit- 
ting a more certain pehne examination. This disclosed a relatively small, 
atrophic uterus that seemed to be displaced anteriorly by a more or less fixed 
but softened enlargement in the cul-de-sac, apparently originating in the left 
adnexal region and being adherent to the uterus posteriorly. A diagnosis of 
hydro- or pyosalpinx, secondary to irradiation endometritis, was then made. 

No curettage Avas performed, the ceiwix being closed Avith a figure-of-eight 
suture after carrying out vaginal antisepsis. The abdomen Avas noAV opened 
by a loAV midline incision. Pcav adhesions Avere encountered, and the pelvis 
Avas readily exjiosed. This reAmaled Avhat appeared to be a relatiAmly large 
left pyosalpinx, occupying the cul-de-sac and adherent to a small atrophic 
uterus, displaced anteriorly. The left oAmry AA-^as atrophic and adherent, and 
partial torsion of the tubo-oA’^arian enlargement Avas apparent. It Avas mottled, 
imrplish, and congested in appearance. The right tube Avas hyperemie and 
SAA^ollen, the right ovary being atrophic and adherent, Avhile the entire right 
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Ovaries: Sections revealed several corpora albicans and a poorly vascu- 
larized and fibrotie ovarian stroma. There was no evidence of metastatic lesions 
in either. 

Left tube: The distal part of the tube was represented Ijy a dilated lumen, 
a very thin Avail, and atrophic plicae. The inner third was di.stended Avith blood 
and Avas thin Availed. 

The middle and outer thirds of tlie tube Avere replaced by a tumor groAvth. 
This Avas composed of a veiy cellular and bizarre groAvth made up of muscle cells 
and some fibroblasts. The cells .shoAved a maj'ked disparity in size, and clumping 
of cells Avere seen throughout. The tubal architecture Avas entirely destroyed by 
this malignant connecthm tissue groAA'th, of ijilertwining bundles of spindle and 
round cells, Avith giant cells. 



Fig. 5. — Section of the tumor in anotlier area showing extreme pleomorphism witli many bizarre 
single and multinucleated giant cells. (Hematox>-lin and eosin, X400). 

Diagnosis. — Atrophic endometrium; senile uterus; normal cervix A\dth senile 
changes; senile changes of both ovaries; senile changes of right tube-; and myo- 
sarcoma of left tube. 

The final diagnosis Avas myosarcoma of the left uterine tube, and this Avas 
a source of astonishment to me and my associates. Slides Avere sent to Drs. 
Eobert T. Frank and Emil Novak, Avho confirmed our diagnosis, and their 
opinions are quoted liereAAuth. 

Dr. Frank: “After careful study of the section, I do not see any other 
possible interpretation than that of a myosai-coma, as the tumor cells are visible 
even AA^here they infiltrate normal muscle.” 

Dr. Novak: “I agree AAuth you entirely as to the pathological diagnosis of 
sarcoma, an exceedingly rare lesion, as you yourself conunent. The groA\1:h is 
apparently of the mixed cell variety, and microscopically shoAvs considerable 
anaplastic activity in the form of hyperchromatosis, mitosis, etc. In addition 
there are numerous giant cells, often multinucleated. In a fcAV areas the sar- 
coma cells are arranged in a definitely perivascular fashion, but this is obAoously 
due simply to the better preservation of the cells around the blood channels.” 

The patient, noAV 72 years of age, has been seen at regular intei^als since 
operation, is aa^cU and actNe, presenting no evidence of recurrent disease eitlier 
upon pelvic or general examination. 
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Left ovary: Measured 3 by 2 by 1 cm., and was covered by a rough capsule 
(wrinlded). Section revealed a homogeneous surface. 

Histology , — 

Fundus uteri: The endometrium was markedly atrophic and was merely 
represented by a single layer of low cuboidal epithelium. The myometrium 
showed a marked increase in fibrous connective tissue and harbored occluded 
blood vessels. There was evidence of marked senile change. 



r> 


Fig. 3. — Section of the tumor from the left Fallopian tube showing a portion of the tubular 
epithelium surrounded by sarcomatous tissue. (Hematoxylin and eosin, X50.) 



Fig. 4. — Section of the tumor showing intertwining bundles of spindle and round cells. 
The cytoplasm is moderate in amount and the nuclei are large, deeply stained, but rather uni- 
form. (Hematoxylin and eosin, X400). 


Cervical tissue: The portio was lined by an intact stratified squamous 
epithelium. The underlying stroma was poorly vascularized and showed an in- 
crease in fibrous connective tissue. There was no evidence of malignancy. 

Right tube: The lumen was very narrow. The tubal plicae were markedly 
atrophic. The muscular and serosal coats appeared normal. 
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nucleated giant-cell sarcoma. Tubal lumen patent. Praenkel questioned the 
diagnosis, but Robert Frank has accepted it. No follow-up. 

Case 12, — 1911, Barbour and "Watson: Aged 53 years, nullipara (bilateral 
salpingo-oophorectomy). Left tubal perithelioma with local and generalized 
metastases and ascites. Tubal lumen not patent. Death occurred eleven days 
postoperatively. 

Case 13. — 1915, Muller: Bilateral tubal perithelioma. "Whether operative 
or autopsy specimen not mentioned. A simple statement of fact, presented be- 
fore the Fifth Congress of Czech Scientists and Physicians, in Prague, 1914, 
stating that during the previous six years only one such case had been found in 
the Pith Clinic. No details, as the proceedings of the Congress were apparentlj" 
never published. It is difficult to accept this case without further evidence than 
that presented, 

pASE 14. — 1917, Bello and Gasianedo: Aged 40 years, para viii, operative 
specimen {salpingo-oophorectomy and supravaginal hysterectomy^ • Right tubal 
round-ceU sai’coma. Tubal patency not mentioned. Operative recoverjL No 
follow-up. 

Case 15. — ^1924, Bannister: Aged 45 years, para ?, operative specimen 
(salpingo-oophorectomy and supravaginal hysterectomy). Left tubal small 
round-cell sarcoma, associated vdth multiple uterine myomas, and metastatically 
involved iliac and aortic lymph node. Tubal lumen filled vdth tumor tissue. 
Death seventeen days postoperative, possibly from pulmonary embolism. 

Case 16. — 1924, Dodd (I) : Aged 55 years, nullipara, operative specimen 
(salpingectomy). Right tubal spindle-cell and “oat-cell” sarcoma. Tubal lumen 
filled with tumor mass and mucosa destroyed at point of origin. Operative 
recovery. Well for one year. No further follow-up. 

Case 17. — 1924, Dodd (II) : Aged 60 years, para II, operative specimen 
(bilateral salpingo-oophorectomy and appendectomy). Right tubal spindle-cell 
sarcoma. Tubal mucosa smoothed out. Operative recovery. Death from recur- 
rence and metastases two years later. 

Case 18. — 1936. Bride: Aged 54 years, para i, operative specimen (bilateral 
salpingo-oophorectomy and complete hysterectomy) . Bilateral tubal .periendo- 
thelioma (perivascular sarcoma). Tubal lumina filled with tumor gro-wth. Oper- 
ative recovery. No follow-up. 

Case 19. — 1938, Jorgenson: Aged 62 years, nullipara, operative specimen 
(salpingectomy). Left tubal giant-cell sarcoma with peritoneal metastases. 
Tubal patency not mentioned. Postoperative external irradiation. Death forty 
days postoperative from bronchopneumonia. Autopsy showed no pulmonar}^ 
metastases. 

Case 20. — 1939, Reiber: Aged 44 years, para ?, operative specimen (sal- 
pingectomy). Right tubal spindle-cell sarcoma. Tubal lumen filled vlth tumor 
growth. Operative recovery. Postoperative external irradiation. Well one 
year later. No further follow-up. 

Case 21. — 1945, Bickford: Aged 54 years, para iii, operative specimen 
(salpingo-oophorectomy). Curettage (Aug. 29, 1944) negative. Pelvic opera- 
tion Mar. 11, 1945. Left tubal spindle-cell sarcoma. Tubal lumen filled with 
tumor mass, extruding from it and attached to broad ligament and uterus. 
Operative recovery, with pulmonary infarct sixteen days postoperatively. 
Postoperative external irradiation. Well seven months later. No further 
follow-up. 

To the above 21 cases designated as sarcomas, is now added the twenty- 
second case, that of the patient whose case history has been described — a defi- 
nite myosarcoma of the left uterine tube. 



SCHEFFEY ET Ah.: 


PRIMARY SARCOaiA OF UTERINE TUBE 


909 


Chronological Summary of Previously Recorded Cases 

Case 1. — 1886, Scnger: Aged 59 years, para ?, autopsy specimen. Bilateral 
tiilial round-cell sarcoma until pelvic metastases. Tubal patency not mentioned. 
Had been admitted to lio-spital and died in diabetic coma. Gebhard questioned 
the diagnosis, declaring the specimen to be a carcinoma, but Robert Frank and 
others have accepted it as a. sarcoma. 

Case 2. — 1886, Gotischalk: Aged 37 years, para iii, operative specimen 
(salpingectomy?). Right tubal small spindle-cell sarcoma with pelvic and 
lymphatic metastases. Tubal lumen patent. Death occurred four days post- 
operatively. 

Case 3. — 1889, Janvnn: Aged ?, para % operative specimen (salpingec- 
tomy). Tubal myxosarcoma with emliryonal connective tissue and unstriped 
muscle, whether right or left tube not mentioned. Tubal lumen patent. Death 
after operation, thought to be due to “general nervous exhaustion in the whole 
alimentaiy tract” (adynamic ileus? peritonitis, with intestinal obstruction?). 

Case 4. — 1890, Sanger: Aged 42 yeavs, nullipara; operative specimen 
(bilateral salpingectomy and resection of left paraovarian cyst). Bilateral tubal 
small round-cell sarcoma, with left parovarian cyst in addition. Tubal patency 
not mentioned. Gebhard questioned this diagnosis also, as did Coe, but other 
reviewers have accepted it since then. Death occurred eight months later from 
lllGtSStflSGS 

Cases 5 and 6. — 1893, Jones, C. D.: In 1890, Prof. H. P. Pormad, Coro- 
ner’s plysician of Philadelphia, secured 35 tubal enlargements, supposedly all 
tubal pregnancies, that were found in women who had died suddenly of intra- 
abdominal hemorrhage and were autopsied. They were selected from a series 
of autopsies of over 3,000 adult women, and were submitted to Jones for study. 
No ease histories were available, but three “myelomas of the tube” were 
described by him — two primary and one probably secondary ; (1) large round- 
cell sarcoma; (2) large spindie-eell sarcoma. (The third was regarded as a 
secondary melanotic sarcoma.) Tubal iiatency was not mentioned. He claimed 
to have traced the gradual transformation of muscle cells into cells of the 
"myelomata,” but this has been disputed. Apart from this interpretation, 
the illustrations support the microscopic diagnoses of the two primary (and 
one secondary) tumors, although Von Kahlden and Robert Prank have doubted 
the acceptance of these cases. Only the primary tumors are recorded in this 
review. 

Case 7. — 1897, Jacobs (I) : Aged 41 years, para i, operative specimen (bi- 
lateral salpingo-oophoreetomy and supravaginal hysterectomy). Left tubal 
myosarcoma. Tubal patency not mentioned. Death occurred one year later. 

Case 8. — 1897, Von Kahlden: Aged 51 years, para iii, autopsy specimen. 
Bilateral tubal endotlielioma with giant-cell formation, and metastases to both 
ovaries and peritoneum. Ascites present. Tumor mass protruded through 
fimbria of right tube. Robert Prank, contrarj'- to other authors, labels the 
diagnosis as doubtful, which does not seem reasonable in the light of the 
present review. 

Case 9. — 1904, Jacobs (II) : Aged 27 years, nullipara, operative specimen 
(bilateral salpingo-oophorectom 3 '' and supravaginal hysterectomy). Bilateral 
tubal spindle-cell sarcoma, with ascites and enlarged sacral lymph nodes. Tubal 
patency not mentioned. Still alive two months later. No further follow-up noted. 

Case 10. — 1909, Gosset:^ Aged 44 jmars, para iii, operative specimen (bilat- 
eral salpingo-oophoreetom^’’ and supravaginal h^ystereetomy ) . Left tubal peri- 
thelioma, vdth metastatic nodules in omentum and broad ligament. Tubal lumen 
patent. Bight h^^drosalpinx. Uneventful conA'aleseenee, but no further follow-up. 

Case 11. — 1911, Schejfzech: Aged 61 jmars, para ?, operative specimen 
(curettage and left salpingcetomj^ (?)). Left tubal spindle-cell and multi- 
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The case presented herewith adds a sixth to those emanating from the 
United States — all hut one having been eneountei-ed in Philadelphia. Of the 
remaining 1(1, one appeared in Peiai, S. A., and Ihe 7‘emainder in continental 
Europe and the Eritish Tsles. 


Clinical Features 

A(jc Incidence: The age incidence in this series coincides closely with that 
of the fundal carcinoma group, all hut two of the patients ranging in age 
from 40 to 70 years. The youngest Avere 27 and 37 years of age, re.spectively ; 
the eldest (our patient) being 70 years. This is also similar to the age inci- 
dence in tubal carcinoma. 

Symptomatology. — A critical review of the .symptoms exhibited by the 
patients in the series collected shoAvs that the manifestations of tubal .sarcoma 
mimic those described in carcinoma of the tube, the commoner malignant 
lesion. This is easily understood Avhen the lesions described are vieAved in 
the light of the histologic picture presented, for it has been shoAvn that con- 
troA'crsies haA'e repeatedly arisen A\'ith I’c.spcct to the micro.seo])ie diagnosis and 
its similarity to epithelial malignancy. Unfortunately, not all of the histories 
rcAueAved are Avell detailed. 

Practically all of the patients Avere in the premenopausal or postmeno- 
pausal epochs. Among the former, menomdiagia and/or metrorrhagia Acei'e 
mentioned, and not infrequently an abnormal vaginal discharge in addition, 
either .serosanguineous or semipurulent. In the postmenopausal group, the dis- 
charge Avas generally described as bloody, but Avas occasionally of a profuse, 
Avatery nature. In the tAvo younger pationis (27 and 37 years of age) the 
menses Avere normal. 

In nearly exevy ease, pain Avas a prominent .symptom. This AGaried in 
intensity and duration, being distinctly pehuc in some, diffusely abdominal in 
others. Often pain Avent hand-in-hand Avith gastrointestinal symptoms, such 
as namsea and diarrhea, together A\dth abnormal bleeding and discharge. Ab- 
dominal distention, the sensation of haAung an abdominal enlargement, pro- 
nounced malaise, loss of Aveight, and even emaciation Avere sequential to a late 
adAmncing lesion Avith extension or metastases, a train of .symptoms observed 
in about one-third of the patients. 

Symptoms such as, those recounted may be„encountered in any type of 
adnexal malignancy, either tubal or OA'arian, except that the latter may also 
occur in Avomen of a relatively younger age group. 

Pelvic Examination and Diagnosis. — ^Abdominal and pelvic findings varied 
Avith the extent of disease present. Abdominal distention or enlargement Avere 
noted in five patients, emaciation or cachexia in eight. In most instances 
peMe enlargements Avere discernible, amounting in several instances to a 
so-called “frozen pelAUS.” ComparatiA^e descriptions varied in size from a 
‘ ‘ Avalnut ” to a “ grapefruit. ’ ’ 

In no case Avas the diagno.sis of tubal malignancy entertained preopera- 
twely. Actually, a preoperative diagno.sis of any sort Avas mentioned but 10 
times among the 17 operative cases. The diagnoses prior to operation Avere: 
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Pathologic Features 

Of the 22 cases now referred to, 17 of the specimens were secured by oper- 
ation and four by autopsy ; in one the source was not mentioned. 

Seventeen have been described as sarcomas of various types, involving 
the wall, the mucosa and the lumen. Thej’’ are subdivided as follows: nine 
spindle-cell, large and small; four round-cell, large and small; two myosar- 
coma, one each as giant-cell sarcoma and myxosarcoma, respectively. Of the 
remaining five, three have been described as peritheliomas, one as endothelioma, 
and one as periendothelioma. They are included in tliis series, for although 
the exact histogenic interpretation is not too clearly understood, and is to 
some extent controversial, the consensus of opinion of numerous authors seems 
to be that all of them should be regarded as sarcomatous tumors (Ewing, Boyd, 
McCaUum, Karsner). There is nothing to indicate what actually initiates the 
development of a tubal sarcoma. 

It has been thought better not to include a small group of closely-related 
tubal malignancies in the listing of reported cases. These consist of: (1) 
Seven malignant mixed tumors classified in general as ‘‘carcinosarcomas,” 
with certain histologic modifications in two of them, (von Pranque, Sanger, 
Schafer, H. R. Spencer, Amann, Motta, Leuret.) (2) A case described as a 
“mesothelioma” (Egglington) and one spoken of as a “coelomic mesothelioma” 
(CoUilas and Maseiottra). Because of their histologic similarity to true epi- 
thelium, these lesions are probably better classified as carcinomas. 

The above compilation of the 22 cases now reported provides interesting 
comment. As noted, seven of the 21 preidously reported cases have been sub- 
jected to criticism by others. 

Thus Gebhard questioned both the cases of Senger and Sanger, but this 
is not surprising in view of the fact that these cases, together with those of 
Gottschalk and Janvrin, were the first tubal sarcomas to be recorded. Natur- 
ally, their interpretation would be subject to minute criticism as new path- 
ologic entities. Dietrich regarded the lesion as a mixed one — sarcoma and 
carcinoma. 

The cases reported by Jones may have been doubted by Von Kahlden, and 
more recently by Robert Prank, perhaps because of the bizarre theory of tu- 
mor development that Jones stressed, rather than upon the histologic picture 
presented. Our feeling, however, based on a careful perusal of the original 
article and its illustrations, is that these cases are entitled to inclusion in the 
series. Our opinion is the same with respect to Von Kahlden ’s ease, accepted 
by all reviewers with the possible exception of Robert Frank. 

Praenkel disputed Scheffzeek’s case on the basis of a comparative study 
with a certain group of tubal carcinomas of liis own, in which he pointed out 
distinct histologic similarity between them, but Robert Prank and others in- 
clude the case in reviews of the subject. 

With respect to Muller’s case, our estimate is that the recorded reference 
is too brief for certain analysis, but that it should be mentioned in the series 
as a reported instance of tubal sarcoma. 
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As stated by Anspaeli before this Society in 1930, and by othei-s as well, 
malignancy of the tube is more likely to occur in the late i-eproductive, meno- 
pausal, or postmenopausal periods of life. Vaginal bleeding is not nearly as 
well-marked as in uterine carcinoma; this symptom is jnueh more likely to 
be in the nature of a watery, blood-tinged discharge. Pain is probably the 
most constani and conspicuous symptom, often associated with gastrointestinal 
annoyance. 

The physical signs may be regarded as early and late. In the former, 
the presence of an adnexal mass (or masses) is about all that one can expect 
to find. With the advaiiee of the lesion, abdominal distention, ascites, and an 
extensive pelvic ma.ss ai-e, foiuid natui-all.v, Avhilc emaciation and cachexia ac- 
company tliese. 

Taking into account the symptoms and signs as mentioned, it is obvious 
that certain truths evolve with respect to diagnosis. Knowing the clinical 
manifestations to be what they are, early diagnosis, as in malignancy else- 
where, is the goal to be aimed at. The popularity of diagnostic curettage 
affords ample opijortunity to think of tubal carcinoma or sarcoma when the 
procedure is negative and especially in the presence of adnexal enlargement. 
In one of the recorded eases, curettage was negative seven months prior to 
the laparotomy that disclosed an extending tubal sarcoma. In our own case, 
curettage and a radium application preceded operation by nine months, due 
to no fault of the pilmary operator who advised prompt retreatment. In one 
of the other eases there had been a curettage immediately preceding the 
laparotomy. 

The phy.sieal .status of the initient often determines the ease of detecting 
pelvic pathology. In the lean person, it is not nearly as difficult to carefully 
follow the patient in whom a tiibal lesion, is thought of or .suspected as it is 
in the obese individual. Hence, in the latter, examination under anesthesia, 
with preparations made for immediate abdominal operation if a definite adnexal 
mass is found, is the procedure of choice. 

Once operation is decided upon, the procedure should be complete abdom- 
inal hy.sterectomy with bilateral salpingo-oophorectomy," rather than simple 
removal of the affected tube and/or ovary. Of course this is not always ])os- 
sible, as has been learned from the cases reviewed. Postoperative irradiation 
therapy is indicated Avhen operation has been incomplete, either intentionally 
or of necessity, and the diagnosis of malignancy has been made in the labora- 
tory; likewise when metastases are observed. The question of irradiation 
therapy when operation has been complete, and where no metastases are visi- 
ble, is debatable. A large proportion of the recorded cases that were operated 
upon occurred in the days when x-ray therapy was unknown or in its infancy, 
and criticism from that source is un.iustified. It should be apparent, too, that 
the gross differentiation between sarcoma and carcinoma of the tube is im- 
possible; in fact a benign le.sion of the tube might well be diagnosed visually, 
as happened in our ease. 

Finally, it is evident that the prognosis of tubal sarcoma, as well as tubal 
carcinoma, is doubtful at best. Curability can only be enlianced by early diag- 
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ovarian eareinoraa, two; pelvic inflammatory' disease, two; ovarian cyst and 
pelvic inflammatory disease, one; uterine fibroids, two; tuberculosis, one; “en- 
largement springing from uterus,” one; pyosalpinx or hydrosalpinx following 
intrauterine irradiation (our case). 

Operative and Autopsy Findings . — ^Bilateral tumors were reported in six 
cases; left-sided in eight, right-sided in five. In three the site was not men- 
tioned. Patency of the tubal lumen was observed six times, is not mentioned 
in nine cases, while in the remainder the growth extended to, and filled the 
tubal lumen with extrusion from the fimbriated extremity in some instances. 
The diameter of the tubal enlargements varied in general from 2 to 20 cm. 
The appearance was equally variable, depending upon the extent of the lesion 
and its environment. Usually the tube or tubes involved were distended, of 
varying shape and consistency, being either solid, soft, cystic, or at times 
papillary. No .predominant coloring was noted, but whenever extrusion of 
the tumor mass was mentioned, it was described sometimes as being “white 
and brain-like” in appearance, or “cauliflower-like.” Adhesions and/or meta- 
static growths were present in the majority of cases. Accompanying lesions 
of adjacent pelvic organs were relatively infrequent. 

Treatment . — The opex’ative procedures in 17 patients were: salpingo- 
oophorectomy or salpingectomy, either unilateral or bilateral, 10 ; with accom- 
panying supravaginal hysterectomy, 5; with complete abdominal hysterec- 
tomy, 2 (including our case). In one instance a negative curettage had been 
carried out seven months before the abdominal operation was performed ; in 
our case, nine months before, with intrauterine radium as well. Postoperative 
x-ray was employed twice in recent years (1938-1939). 

Results: Nine operative recoveries, of whom four were living and well 
two to twelve months after operation, when the cases were reported; one has 
survived for two years, and is apparently well and free of recui’rence (our 
patient). No follow-up record is noted in the remaining four reported opera- 
tive recoveries. 

Five postoperative deaths occurred (four to forty days) ; three remote 
deaths occurred from metastases. 

Pour of the cases in the series, as noted, were autopsy reports (Senger, 
Von Kahlden, Jones'). "Whether it was an autopsy or operative specimen is 
not mentioned in one ease (Muller). 

Summary and Discussion 

Our reasons for presenting this communication are twofold. First, to 
record an unusual pathologic entity, and to review the literature to date with 
respect to it ; second, to discuss the symptomatolog 3 '-, phj^sical findings, and the 
difficulties encountered in arriving at an accurate preoperative diagnosis. 

The first objective has been accomplished, as noted. 

With re.spect to the second, it has been seen that the sjTnptomatoIogj^ is 
no wise distinctive, but is akin to that of tubal carcinoma or to ovarian car- 
cinoma in some forms. 
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an escape of blood from the tube into the uterus? That is the probable explanation, but 
a most unusual phenomenon. 

Third, as time goes on, all of us use intrauterine radium less frequently as a panacea 
in the treatment of inadequately explained postmenopausal bleeding. Dr. SchelTey's pa- 
tient is a case in point. Her clinical picture was obscured, in part at least because she 
had been given radium; and surgery "was long delayed because it was thought that her 
symptoms were the result of local reaction, or infection, incident to the intrauterine 
radium irradiation. 

DE. SOHEPFEY (Closing). — ^With regard to Dr. Gardner’s question as to the primarj' 
symptom in this patient, it was apparently a minor hemorrhage. I do not know about the 
actual amount of blood lost, but it was sufficient to cause her to go to her physician who 
very rightly performed a diagnostic curettage and applied radium as seemed indicated. 
It was no fault of his that the patient did not hare re-treatment sooner, for she demurred 
for some time thereafter and sought various opinions. 

I would like to emphasize again that it is in the case of the stout patient in whom 
menopausal and postmenopausal bleeding oacurs that we arc prone to rely often on diag- 
nostic curettage and a radium application, instead of being prepared to perform abdom- 
inal section. 
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nosis and prompt treatment. The latter, in the final analysis, can be made 
possible only by a keen appreciation of the symptoms and findings tliat have 
been stressed, but more probably by the periodical pelvic examination of 
women tlirongh continued lay and professional education. 
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Discussion 

DB. GEORGE H. GARDNER, Cliicago, 111. — First, including the case which Dr. Scheffey 
has reported, there are 22 more or les.s authentic instances of primary sarcoma of tJic 
Fallopian tube recorded in the world ’.s literature. In other words, only 4 per cent of all 
malignant tunior.s of the tubes are sarcomas. Despite their rarity, I .shall be much sur- 
prised if someone does not report an additional case very .soon. 

Second, Dr. Scheffey has failed to comment on the mecliani.sm of the po.stmenopausal 
bleeding which brought his patient to her physician. I hope he will elucidate. Was if 
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Table I. 


UACE 

NUMBEU 

TESTED 

PER CENT POSITIVE 
REACTIONS 

PER CENT NEGATIVE 
REACTIONS 

INCIDENCE OF 
ERYTIIKOBIiASTOSIS 
FETALIS 

(per cent) 

White 

334 

85.0 

15.0 

2.] 

Negro 

264 

95.5 

4.5 

0.7 

Gliine.se 

l.'iO 

99.3 

0.7 

Very rare 

.Tnpanese 

150 

98.0 

2.0 

V cry rare 


Tlie small gTonp of 10 iier cent will be considered later. The disease rarely 
manifests itself in the first pregnancy, and, when it docs, there is practically 
always a histoiy of one or more transfusions, the donor or donors being known 
to be Eh positive, or presumed to be so. Eh testing liefore transfusion is of 
course a new development, and with 85 per cent of our white population being 
in the Eh-positive group, the Eh-negative person being transfused has had onlj* 
a slight chance of receiving Eli-negative blood. Levine’® believes that, where 
hemolytic disease of the newborn is found in the first infant of an Eh-negative 
woman who has never been transfused, the inti'amuseular injection of blood to 
the mother in infancy or in earl 3 f childhood maj' have initiated the iso-immuni- 
zation. 

The course of events appears to be as follows: The Eh-positive blood of 
the fetus (the factor is in the red cells) in some manner crosses the placental 
barrier. Of course, it has been known for years that fragments of the villi 
break off and are trau.s])orted b.y the maternal blood stream to various parts of 
the mother’s body, particularly the lungs. 

Levine® believes that these slight lesions might suffice for the entrance of 
fetal blood into the maternal blood .stream, or that other microscopic solutions 
of continuity might occur. He estimates that only 0.13 c.c. of Eh-positive fetal 
blood is needed to produce iso-immunization in the Eh-negative mother. Once 
this occurs, anti-Eh agglutinins are formed, -which i^ass back across the jilacental 
barrier to the fetus, produce destruction of the Eh-positive red cells (carrying 
the Eh factor), -with consequent overstimulation of the hemopoietic organs, and 
a resultant outpouring of immature red cells. 

This process is a slow one, so that it can be stated that the first born child 
of an Eh-negative woman and an Eh-ijositive man is almost never affected in 
this manner. The second one usuallj' manifests hemoljdie disease of vaiying 
intensitj^, but at times this does not develop until the third or even a later 
pregnancy. The fetus, as a rule, is not affected until late in pregnane}^ It 
maj^ die in the uterus days or weeks before delivery, or may die even after 
birth, or maA^ recoA'^er if the disease is not of too severe a type and proper treat- 
ment is instituted at once. Earely is abortion caused, as the titer of antibodies 
in the maternal blood is usually rather Ioav early in pregnancy, and tends to 
rise as gestation advances. Once the state of iso-immunization is produced, it 
appears to persist for the lifetime of the Avoman (Levine”). 

Iso-immunization of the Eh-negatiAm Avoman has also been produced many 
times by the transfusion of Eh-]iositive blood, especially if repeated. 

In a stud.A- of 700 Eh-negatiAu* Avomen pregnant for the fir.st time, Moller, 
LeAune and Yarrow’- found 28 cases of hemolytic disease of the neAvborn. In 








SOME CLINICAL ASPECTS OF THE Eh FACTOR IN OBSTETRICS* 

E. L. King, M.D., and J. W. Davenport, Jr., M.D., New Orleans, La. 
(From the College of Medicine, Tulane University of Louisiana) 

T he discovery of the Eh factor is a recent one, it having been first detected 
by Landsteiner and Wiener^ in 1940. Levine and Stetson^ and others had 
previously suspected the presence of some such substance in the blood. So 
great is the importance of this factor, both scientifically and clinically, that a 
voluminous literature has developed. It is impossible to review, in this pre- 
sentation, the hundreds of papers that have been written. Furthermore, the 
serologic ramifications are so perplexing that it is best to avoid the controv^ersial 
aspects of the subject and to confine ourselves to a consideration of the clinical 
implications. 

However, a brief review of the fundamental principles is necessary. It 
is known that the ’’Eh factor is not a single entity, but a complex one, which 
helps to explain some of the varying clinical manifestations. Wiener and 
others have shown that about 85 per cent of white people are Eh positive, with 
a much greater proportion in other races (Table I from Levine). 

Of the 15 per cent negative individuals in the white race, we would expect 
less than half to be females of the childbearing age. However, Halperin, 
Jacobi, and Dubin® found 66 Eh-negative women in 500 consecutive determina- 
tions in pregnant patients (13.2 per cent). Levine, Katzin, and Burnham^ state 
that in about 9 to 10 per cent of marriages in the white race, there is the union 
of an Eh-negative woman and an Eh-positive man. 

It is generally thought that in about only 5 per cent of such unions will the 
baby be affected, and this complication is very rarely seen in the first preg- 
nancy. Buxton and McDuff® found 66 cases of eiythroblastosis fetalis in 
28,898 deliveries, an incidence of 1 to 516. Javert® gives a figure of 1 in 438, 
while Wolf and Negus' found their ratio to be 1 in 568. Thus, we can expect 
an affected infant in about 1 to 500 deUveries. Levine and Waller® state that 
1 in 150 to 200 neAvborn children have erythroblastosis, but that about only one 
in 438 develop clinical manifestations of the disease. 

The chief point of clinical interest is this occasional delivery of an infant 
in whom erythroblastosis fetalis is already present or develops shortly after 
birth. Wiener® proposes the more appropriate designation of “hemolytic dis- 
ease of the newborn.” This occurs in three forms, the anemic, the icteric, and 
the hydropic types. The mortality is about 55 to 60 per cent, the prognosis 
being gravest in the hydrops type, and best in the anemic type. Of great clini- 
cal impoiffance also is the occasional transfusion reaction following the adminis- 
tration of Rh-positive blood to an Eh-negative recipient, noted more particu- 
larly in the last of a series of repeated transfusions. 

In approximately 90 per cent of all cases of hemolytic disease of the new- 
boro th e mother is Eh negative and the father and the infant are Rh positive. 

*Read at the Sixty-Ninth Annual Meeting of the American Gynecological Society. Hershey. 
na., June 3 to 5. 194G. 
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testing sera are available. I£ the wife is found to be Rh negative, it is proper 
to test the husband also. In this .small series of eases (122) under the care of 
the senior author, it is interesting to note that in four instances the husband 
was found to be Eh negative also. Of these, three women were multiparas, 
and, of course, the children already born were found to be Eh negative as well. 
The fourth woman is a primipara not yet delivered. Hence, there was no possi- 
bility of iso-immunization in the present pregnancy. In another multipara the 
wife was positive and the husband negative. A healthy child was deliv- 
ered. In the Eh-negative primigravidas with no history of previous trans- 
fusion there is no cause for worry, but tests for antibodies are proper, unless 
we can rule out the possibilitj'- of the intramuscular injection of blood in the 
infancy of these mothers. In the multigravida, tests for agglutinins and 
blocking antibodies are necessary, and these should be repeated at intervals 
during the pregnancy, and the titer should be determined when antibodies are 
found. Wiener’s^® conglutination test should also be routinely employed in 
the test for Eh antibodies, and we have so used it since its discovery in 1945. 

In this connection, it must be noted that investigators were puzzled by 
finding that anti-Eh antibodies were not detected in as high a percentage of 
established cases of erythroblastosis fetalis as was expected. This was clarified 
by the discovery by Wiener^^ of what he calls the blocking antibody, which was 
also discovered independently by Eaee and Taylor^® and named by them the 
incomplete antibody. Wiener described this as follows: “In addition to the 
Eh antibodies that produce hemagglutination there are others able to combine 
specifically with Eh positive cells without producing a visible reaction. If Rh 
positive blood is mixed with serum containing antibodies of the other tjTpe, the 
blood is not agglutinated by anti Rh agglutinating sera, presumably because all 
the combining sites on the erythrocytes have been occupied. This type is called 
the blocking antibody.”. Hence, testing for these antibodies is also essential 
in the study of the Rh-negative pregnant woman, especially if she is a multip- 
ara, unless the husband is also Rh negative. It appears to us that the presence 
of the blocking antibody gives a graver prognosis than the presence of agglu- 
tinins alone. 

Fortunately, it happens that about 50 per cent (49 per cent, Levine) of 
the Eh-positive husbands of these Rh-negative women are heterozygous. If 
he should be so in a given instance, there is a 50 per cent chance that the fetus 
will be Eh negative, and hence will not be affected. However, the husband’s 
status cannot be determined, except by testing with the very rare anti Hr 
serum, which is not available for routine use. Therefore, we have to draw 
upon the clinical history for aid in determining this point. Naturally, the his- 
tory. will not aid us unless there have been several pregnancies. This in- 
formation has been available in only two of our cases (Cases 3 and 4). 

As stated above, 122 patients from the senior author’s practice are reported 
here (Table I). Of these, 47 were primigravida, of whom 40 were Rh positive 
and seven were Eh negative. Of these Rh-negative women, one has been de- 
livered of a healthy normal baby, and six are undelivered. Seventy-five were 


Table II. 



DELIVERED 1 

UNDELIVERED 

Primigravida 

Positive 

4 (1 raise.) 

36 

Negative 

1 

6 

Multigravida 

13 

46 

9 

Positive 

7 

Negative 

25 

97 
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19 of these, there was a history of one or more transfusions of the mother, the 
intervals being as great as eight to ten years. It was possible to check some of 
the donors, and all were found to be Ilh positive. In these patients, the iso- 
immunization was particular!}’' pronounced; the child was mildly affected in 
only one ease, six were seriously ill, and fetal death occurred twelve times. 
In the other nine patients (with no histoiy of transfusion), the disease was 
much milder. There was only one fetal death. Levine and Waller® feel that 
the immunization of these mothers might have been caused by the intramus- 
cular injection of blood years before. We have studied two patients (one in 
the senior author’s iiractice) who wei'e iso-immunized by transfusion four and 
nine years, respectively, before the first pregnancies. One delivered a still- 
born baby, and has since lost a second child (Case I'O- Id the other case, the 
first infant died forty-eight hours after delivery. She has subsequent!}’' lost 
a second baby, dead in utero (Case 2). 

As stated above, 90 to 92 per cent of infants with hemolytic disease are 
born to Rh-negative women with Bh-positive Imsbands. The others may be 
due to iso-immunization due to Eh subtypes, or to the A, 0, and B blood fac- 
tors, or to the very rare Hr factor, A case illustrative of the first possibility 
was reported b}'- Moller, Levine, and Yamow.^- The mother was Bh positive, 
subtype Eh 2 , while the father and the iufaiit were Bh positive, subtype Bhi. 
Wiener-^ reports an instance in which the mother was Bh positive, subtype 
Rh^ ; the father and the infant were Eh positive, subtype Bhi, Bln. Polayes^® 
reports two cases which seemed to be due to iso-immunization of the mothers 
with the A antigen of the babies. Tilden and Chaug^^, from Hawaii, report 
an infant with hemolytic disea.se, with both parents Eh positive and no iso- 
agglutinins found in the mother’s blood after delivery. In three of four other 
cases observed by the authors, both parents were Rh positive. These could 
probably be explained on the basis of the Rh subtypes. Davenport (junior 
author) has studied a case in which the mother was Rh positive, subtype Rid. 
and the father and the affected infant were Rhi, The iso-immunization was 
apparently caused b}’' transfusion from the husband after the second delivery 
(no reaction). A second transfusion at this time was also free from reaction 
(another donor), but a third transfusion from a third donor was followed by a 
chill and fever. In the next i^regnaney (1945) the infant showed a mild eryth- 
roblastotic anemia with slight jaundice two days after delivery. The baby 
recovered without transfusion. In another case of Davenport, the erythroblas- 
tosis (second child) was apparently due to ineomi^atibility of major blood 
groups between husband and wife. The father and the baby were Rh positive, 
Group B, and mother Avas Rh positiA'c, Group 0. There was no evidence of 
auti-Bh or anti-Hr antibodies. HoweAmr, her anti-A titer was 1 :128 (normal 
limits) while her anti-B titer was 1:2048, so that there aaus a Amry definite 
specific increase in the latter titer. 

Diamond^® states that “Erythroblastosis fetalis may doA’^elop in infants aaBo 
do not haA'^e hemol}’tic anemia due to Rh incompatibility, especially those Avith 
infection, Avith congenital malformation of the heart, with anoxia due to atelec- 
tasis of the lungs and AAuth intracranial hemori'hage, and even extremely pre- 
matui’e infants.’’ Finally, as mentioned by LeAune, and Waller® in some of 
these infants there is reason to belicAm that the diagnosis aa'Os erroneous. 

Prom the clinical point of A-iew, it seems that it is wise to test all obstetric 
patients for the Rh factor, particularly as the possibility of transfusion is al- 
AA’ays present. The use of AA'hat is ImoAvn as the 85 per cent serum seems to be 
the lAraetical procedure, reseiwing the search for the rare subtypes for special 
cases, and this can be done only by those serologists to Avhom these pai-tienlar 


‘Details at end of article. 
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Fourth pregnancy, 1936 ; term pregnancy, hahy weighing five and three- 
quarter pounds, two transfusions received from fattier. Child is living, and is 
Rh negative. 

Fifth pregnancy, 1941; term delivery. Intrauterine death two or three 
daj’-s before delivery. No autopsjL 

Sixth pregnancy, 1942; baby was slightly iiremature, weighed five and 
one-quarter pounds, had.no jaundice. Child is living, and is Rh negative. 

Seventh pregnancy; due September, 1946. On Mai’ch 12, 1946, the moth- 
er’s serum showed no antibodies. On May 22, 1946, conglutination test was 
positive 1 :128, bloching test positive, 1 :64. Prognosis for successful outcome 
of this pregnancy was not so favorable. Section Avas perfonned at eight months. 
Baby survived. 

Husband is heterozygous .(Rh Rh). 

Case 4. — Mrs. R. D. C. Her first pregnancy occurred in 1940, and ended 
in a miscarriage at ttvo months. A normal child was born in June, 1941. Dur- 
ing next pregnancy her basal metabolism rate Avas -i-ll, last menstrual period 
Avas June 8, 1945. Delivered March 15, 1946 of a healthy girl. Husband, Rh 
positive; first child, Rh ncgatiA’-e, Avife Rh negative. No evidence of iso-immu- 
nization. Husband is hence heterozygous. 

Case 5. — ^J\Irs. F. Avas never transfused. Her first child aa^s born in 1942 at 
term, healthy. Second child Avas born in 1944 at term ; had been dead in utero 
four days. Autopsy; erythroblastosis. Patient, Rh negative; husband Rh, 
positive; son, Rh positive. One year later patient’s sera still contained block- 
ing antibody and agglutinins. 

Case 6. — ^hlrs. 0. H. In 1943 and 1944 she had term deliveries, resulting 
in normal children. In 1945 she had a term delivery Avith a living child. At 
ten days, the baby became xiale and slightly icteric. It was transfused with 
Rh-negative blood, and lived. Husband is Rh positive; three children are Rh 
positNe; Avife is Rh negatiAm. Serum shows anti Rh agglutinms and blocking 
antibody. Husband is xirohably homozj'gous. ^Yill next babj’’ survive? 

Case 7. — Mrs. H. F, experienced three miscarriages at three months; then 
one at five months ; then a full-term normal child, noAV four years old ; then tAvo 
more miscarriages at three and one-half months. Operated upon for tubal 
pregnancy in 1938. During next pregnancy her basal metabolism rate was 
+ 22. Last menstrual period had been Dec. 3, 1944. Mrs. F.,'Rh negatwe; 
husband and child, Rh positWe. No agglutinins or blocking antibody on 
May 8, 1945, and on Aug. 2, 1945. Premature delhmry of tAA’ins occurred Aug. 
5, 1945, both lived. Rh factor did not affect lAregnancjL 

Case 8. — hlrs. L. F. Miscarriage occurred at six months in 1942. History 
of hypothjT-’oidism. No history of blood transfusion. Rh type of first hus- 
band not known. Remarried in October, 1944. During next pregnancy her 
last menstrual period occurred Oct. 4, 1945. Wife, Rh negatWe; husband 
Rh negative. Rh factor no complication of her pregnancy. She Avas talcing 2 
grains desiccated thyi'oid daily. A term deliveiy AAUth a normal child resulted. 

Case 9. — ^klrs. J. P. E. Jr. Patient aa^s never transfused. First child, three 
years old. Second delivery, February, 1946 resulted in a healthy child. Hus- 
band, AAdfe, and first child all Rh negative, no sensitization possible. 

Case 10. — R., a Negro Avoman, had a term deliA’-eiy in 1944, resulting in 
a normal child. Patient AA’as transfused from bank blood. In 1946, deliver.v of 
an erythroblastosis (hj’-dropic) child, died at birth. Husband, Rh positive; first 
child Rh positive; mother, Rh negative. Mother’s blood shoAved agglutinins and 
bloelano- antibodies present. Husband probably homozygous. 
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multigravidas, of -whom 59 were Rli j)Ositive and 16 were Rli negative. Of these 
Rh negative, seven have been delivered, and nine are still undelivered. Three 
of the Rh negative women have delivered erythroblastotic infants. Mrs. 
F.’s first child was healthy, the second died in utero several days before deliv- 
ery; erj'-throblastosis was seen at autopsy .(ease 5). Mrs. V. ’s (Case 3) fifth 
child died in utero two days before delivery. She has since had a healthy child, 
and is now pregnant again, with no agglutinins or blocking antibodies in her 
blood on March 1, 1946. However, on May 20, 1946 (Case 3), antibodies were 
found so that prognosis for the present pregnancy is not very good. Mrs. DeB. 
(Case 1) was evidently iso-iminunized by repeated transfusions in 1940; her 
first child died in utero (erj’-throblastosis at autopsy), and her second died of 
erythroblastosis three days after section at the eighth month. Of the four Rh- 
negative multiparas with Rh-uegative husbands, two have delivered normal 
healthy children, and two are undelivered. 

In these 122 cases, the percentage of positive and negative cases does not, 
of course, represent the true proportions that would be found in a large con- 
secutive series. Besides the patients commented on above, we have selected 
others not included in this series of 122 for special consideration. These will 
be referred to later. 

It might be mentioned that the majority of these tests were made by most 
excellent clinical pathologists. The Rh-negative patients were retested by the 
junior author, and, of these, five were found to be Rh positive, and are listed 
as such. It is hard to explain this discrepancy, unless it be on the basis of 
difference of sera, or delay in testing, or difference in potency of the sera. We 
might also note that, once in this series and once in another case, false positives 
were obtained due to liaeterial contamination of the testing sera or to a tech- 
nical error. Hence, meticulous attention to details is essential. It is also es- 
sential for accuracy to use at least two sera of tlie same specificity but of differ- 
ent lots, both of which should be frequently’’ tested against Rh-positive and Rh- 
negative control bloods. As Levine^^ points out, the human testing sera are 
prefeiTed to the experimental sera secured from laboratory’^ animals. 

Case Reports 

Case 1. — ^klrs. DeB. had had an operation for ruptured appendix in 1940, 
and was transfused. Donor not available at present for checking. Delivery 
of stillborn macerated child (first pregnancy’^) in 1944. Reported Rh positive 
(error) in January, 1945. Pregnant in Api’il, 1945. Pound to be Rh negative 
and iso-immunized. Husband found to be Rh positive. Section was performed 
one month before estimated date of confinement. Baby was living, weighed 5 
pounds, developed icteric type, and died in three days. 

Case 2. — Mrs. E. H., aged 21 years, was transfused at 12 y^ears of age; 
uncle was donor. Group A, Rh positive. No reaction. First pregnancy ter- 
minated Aug. 29, 1944. Infant markedly’’ jaundiced, died two days later. Au- 
topsy': typical findings of erythroblastosis of the spleen and liver. Mother, 
Group A, Rh negative, husband Group A, Rh positive. In second pregnancy’ 
mother found to be iso-immunized with blocking antibody present. Baby’ died 
in uterus before delivery. 

Case 3. — ^klrs. V., Rh negative; Mr. V., Rh positive. 

First baby’, 1930; premature, 6 pounds; living, Rh positive, jaundiced at 
birth. 

Second pregnancy’, 1932; miscarriage at three and one-half months. 

Third pregnancy, 1934; premature, infant, at seven and one-half months, 
weighing 4 pounds. IBaby lived five days. Cause of death not Icno-wn. 
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by transfusion can be avoided, as emphasized repeatedly by Levine, by being cer- 
tain to transfuse Kh-negativc females of whatever age only with compatible 
Rh-negative blood. Furthermore, it appears that at present nothing can be 
done to eradicate such sensitization of an Rh-negative woman once it has been 
established. The termination of pregnancy at seven and one-half or eight months 
by induction or by cesarean section has been advocated, and successful cases have 
been reported by Diamond.^" Immediately after delivery tlie baby should be 
transfused with compatible Rli-negative blood. Darrow^® feels that Rh-positive 
blood can be used for these infants, but the general opinion is that this is not 
wise, as the agglutinins present in the baby’s serum Avould probably destroy the 
transfused Rh-positive cells. As mentioned above, the prognosis for these babies 
is not very good. 

Conclusions 

1. Tests for the Rh factor, as soon as facilities, trained workers, and proper 
sera are available, should be carried out on all pregnant women. 

2. In Rh-negative women, the husbands should be tested also. If the hus- 
band is negative, the fetus is bound to be negative, and will not have hemolytic 
disease of the newborn. 

3. In Rh-negative women with Rh-positive husbands, tests for Rh antibodies 
should be performed. This is imperative in multigravidas and in primigi’avidas 
with history of previous transfusion. If none is found on repeated tests, the 
prognosis for the fetus is good. 

4. If antibodies are found, the titer should be determined at frequent inter- 
vals during the pregnancy. 

5. If the titer is rising as the pregnancy progresses, induction of labor or 
cesarean section at seven and one-half or eight months might enhance the baby’s 
chances. This question is still in doubt. 

6. After delivery, the erythroblastotic infant should be transfused at once 
(the veins of the umbilical cord can be used) with Rh-negative blood, and this 
should be repeated as often as indicated. 

7. The chances of securing a healthy child in subsequent pregnancies when 
one or more erythroblastotic children have been delivered is not good, unless the 
husband be proved to be heterozygous. Then it is about 50 per cent. 

8. If the husband is homozygous, the next pregnancy should not occur until 
several years have elapsed after repeated negative tests for antibodies. Even 
then, the risk is great, as the reticulo-endothelial system probably retains the 
sensitization for life. 

9. Artificial insemination, as suggested by Potter and Willson^® and by 
Levine,'- might be performed, mtli due regard for all moral and legal implica- 
tions. 

10. It is imperative that all Rh-negative females requiring transfusion, what- 
ever age, receive only compatible Rh-negative blood. 
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Case 11. — ^!Mr.s. A. E. In 1043 a niiscaiTiaire ot’enrred at three and onediaK 
inontlis. Slie Ava.s transfused from Imsbaml, and experienced nrtiearial reaction. 
In 1944, premature delivery of a six and onedialf-monfli fetus occurred, wliich 
^Yas grossly normal. No autopsy. In 1945, the palient had a miscarriage at t^Yo 
and one-half months. Tested one month later, husband Avas Group 0, Rh posi- 
tive; wife was Group 0, Rh negative. Iso-aggliitinins and bloclcing antibodies 
were present. Prognosis for future pregnancy is not good. 

Case 12. — ^IMrs. S., aged 30 years, had miscarriages in 1037 and 1038. A 
term delivery occurred in Septemljcr, 1041, resulting in a normal child. Second 
delivery Avas January, 1946; the baby lived three days. Clinical diagnosis Avas 
erythroblastosis. No autopsy. In May, 1046, the father Avas found to be 
Group 0, Rh positive; son, Group B, Rh positiA-e; mother, Group B, Rh negatiA'e. 
Congultination and blockijig test Avas ])ositiA'o. I’rognosis for fut nre jiregnaneies 
is very graA'O. 

Comments 

Case of i\lrs. DeB. (Case 1). It is AmiT doubtful that this patient Avill c\'er 
be able to haA’e a healthy child, nnle.ss by artiheial insemination from an Rh- 
negatiA’c donor. 

iMr.s. E. H. (Case 2). Same comments as in prcA'ious ca.so. 

Mrs. V. (Case 3). It i.s probable that this patient can have more healthy 
children as the husband is heterozygous. 

Mrs. R. D. C. (Ca.se 4), AVe haA'e not yet been able to obtain blood from 
the second child for a study. If it i.s negatiA-e, the prognosis for next pregnancy 
is excellent. If it should be ])o.sitive, there is a possibility of iso-immunization, 
and the mother’s blood .should bo tested frequently for antibodies. 

Mrs. P. (Case 5), The fact that this patient’s blood still contains antibodies 
at the end of a year makes the prognosis for future pregnancies A'ery guarded. 
It is interesting to note that she is a donldc first cousin of another Rh-negative 
AA'oman in this series. This second patient, hoAA'CA'er aa'os fortunate enough to 
have mari’icd an Rh-negatiA'c man, and to haA'c had healthy children. Extensive 
studies on the parents and siblings of the.se patients are to be undertaken. 

Mrs, 0, H, (Case 6). In aucav of the fact that all three children are Rh 
positive, it is most probable that the hu.sband is homozygous, and therefore it is 
probable that succeeding children Avill be affected Avith hemolytic disease Avith 
increasing scA’^erity. 

Mrs. H. P. (Case 7). Tests haAm not been pei'formed on the twins deliA'ered 
Aug. 5, 1945. This is to be done, as it aauII help ns to determine Avhether the 
father is homozygous or heterozygous. 

Mrs. M. R. (Case 10). This is the only case of hemolytic disease due to Rh 
incompatibility found in the Negro, as is to be expected because of the rarit 3 ^ of 
Rh-negative Avomen in that race. She maj’- haA'e been sensitized bj'’ the trans- 
fusion or bj’ the previous pregnanej^, or bj^ both. Another case has been en- 
countered bj^ the junior author, but it Avas stronglA^ suspected that this patient 
has Avhite blood, so she Avas not included in this studj'. 

Mrs. A. R. (Case 11). The fact that antibodies Avere found in the patient’s 
blood a month after an earlj- miscarriage makes the prognosis for future pi'eg- 
naneies A^eiy unfavorable. 

Mrs. S. (Case 12). In this patient, also, antibodies AA'ere found four months 
after deliveiy of an' affected child. Consequentlj’’, aa'c also consider the chance 
of a healthj’- child in a future pregnanej’' is not good. 

Although this question is more in the province of pediatrics, a fcAv Avords 
as to management of Rh-negative patients might be in order. As far as is knoAAni, 
little can be done to prevent sensitization bj’’ pregnancy. HoAvever, sensitization 



ilEViEW OF CASES OF Rh ISO-lMMUNlZATlON DURIl^G THE PAST 
FIVE YEARS IN THE ROYAL VICTORIA MONTREAL 
MATERNITY HOSPITAL-f 

N. W. Philpott, M.D., J. P. A. Latouk, M.D., and G. J, E. vaxDoh.sker, B.BA., 

jMontreal, Quebec 

(From the McGill University and Jtoyal Victoria Hospital) 


S INCE the discovery of the Rli factor,’ extensive investigations liave been 
carried out l)y many workers. It has been demonstrated that the Pli factoi'.s 
play a role in the pathogenesis of hemol.ytie disease of the newborn^’ " and in 
intragroup transfusion reactions.'' A i-eview of this work is beyond the scope of 
this paper. *For a comprehensive background of the subject, the reader is urged 
to refei’ to the excellent recent publications by some of the outstanding authori- 
ties in this field of research.'''® 

Opportunities for the thorough .study of Rh iso-immunization as a cause 
of hemolytic disease of the newborn have been limited bj’’ the relative infrequency 
of this disease. In addition, much has been missed in explaining the mechanism 
of the disease and its antepartum progno.sis because of the existence of two 
types of Rh antibodies, one of which was demonstrated only recently. These 
antibodies have been variously named by different authors,’’’ but we persist 
in using the terms “agglutinating” and “blocking” antibodies. I\rost cases are 
still available for postpartixm study and, if the.se be investigated both from the 
maternal and fetal point of view, much useful information may be obtained. 

It is with such a .study that this paper is concerned, namely, a review of 
the obstetric eases delivered at the Royal Victoria Montreal Maternity Hospital 
for the five-year period ending Dec. 31, 1945 — a total of 12,114 cases. The hos- 
pital files for (a) “fetal deaths,” (b) “fetal complications discharged alive” 
and (c) “neonatal blood transfusions,” Avere examined for cases of erythro- 
blastosis, severe jaundice of the newborn, severe anemia of the neAvborn, hydrops, 
hemolytic anemia of the newborn, or any other diagnosis Avhich might have been 
classified under hemolytic disease of the newborn. A total of 37 cases was 
found, giving us an incidence of clinical diagnosis of hemolytic disease of the 
newborn in one out of every 327 deliveries. 

The relevant information from the case records of these 37 eases was 
compiled. Home visits Avere made in all cases Avhich could be traced Avith the 
object of examining the child if still aliA^e, cheeking histories, and obtaining 
blood from all available members of the family. In those cases Avhere the child 
svu’vived, it Avas subjected to a cur.sory examination to ascertain Avhether it 
could be classified in the broad group of normals, or Avhether it Avas an olndous 
subnormal, either physically or menially. AVith the blood obtained, the A.B. and 


♦Read (by invitation) at the Sixty-Ninth Annual Meeting of tiio American Gynecological 
Gneiefv TTershev. Ra,, June 3 to 5, 1946. 

‘ tThis work was made possible by grants from the Cooper Fund, McGiil University, and 
the Baxter Laboratories. 
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pneumonia, one twenty-six days post partum, the other three and one-half 
months. Of the remaining 13 children, 11 were examined, the other 2 were dis- 
charged alive from the hospital, could not he traced, but are presumed alive. 
Of the 11 babies examined, 8 were normal and had not had a greater incidence 
of morbidity since birth than could be expected from any group of normal 
children. The remaining 3 cases, however, are markedly retarded mentally, 
and all have residual spasticity. It is interesting to note that there were no 
intermediate types, all children examined could, without difficulty, be classified as 
normal, or very definitely subnormal. 

Table II. Showing Detailed Outcome op the 30 Cases op Assumed Hemolytic Disease 

OP THE Newborn 


year 

NO. OP 
CASES 

LIVE- 

BIRTHS 

STILL- 

BIRTHS 

1 NEO- 
NATAL 
DEATHS 

LATER 

DEATHS 

DIS- 

CHARGED 

ALIVE — 
NO TRACE 

! ALIVE 
TODAY 

NORMAL 

SUB- 

NORMAL 

1941 

3 

3 

0 

0 

1 

0 

2 

1 

1 

1942 

4 

2 

2 

0 

0 

0 

2 

1 

1 

1943 

9 

5 

4 

2 

0 

1 

2 

1 

1 

1944 

6 

6 

0 

2 

0 

0 

4 

4 


1945 

8 

3 

5 

0 

1 

1 

1 

1 



30 

19 

11 

4 

2 

2 

11 

8 

3 


Table HI. Details op Treatment by Transpusion 


YEAR 

NUMBER OP 
LIVEBIRTHS 

NUMBER 

TRANSFUSED 

TRANSFUSED 

1 LIVED 1 DIED 

NOT TRANSFUSED; 
DIED 

1941 

3 

3 

3 

0 

0 

1942 

2 

2 

2 

0 

0 

1943 

5 

4 

2 

2 

1 

1944 

6 

6 

G 

0 

0 

1945 

3 

2 

2 

0 

1 


19 

17 

15 

2 

2 


Seventeen of the 19 livebirths in the series were treated by repeated blood 
transfusions (from one to eight). Of this number, 15 were discharged alive from 
the hospital (Table III). The two cases not receiving transfusions died within 
the first week post partum. This strongly indicates the necessity of repeated 
blood transfusions. 

It is of interest to consider the presence of maternal Eh antibodies in rela- 
tion to time post partum (Table IV). Of our 23 eases which were shovn to 
possess antibodies post partum, 13 were exclusively of the “blocking” type, three 
were of the “agglutinating” type, and seven showed a combination of both. 

It ■will be noted that the “blocking” antibody persists for a longer time, 
as long as five years in one case, and has a tendency to be of higher titer than 
the agglutinating type. The average titer of the blocking antibodies of the 
eases of one year or less is about twice as high as the average of the cases of three 
years and over, indicating a gradual decline in antibody titer. 

It will be seen by consulting Table V, that the incidence of the present cases 
of hemolytic disease of the newborn occurs with greatest frequency with the 
second and third pregnancies, and falling off with the fourth and fifth. Of the 
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0. and Bli types were determined, and Rli or AdB. and 0. incompatibility estab- 
lished. The inother^s serum was furtlier tested for evidence of iso-immunization. 

For Eh typing^^ standard Eho sera obtained from various sources were used. 
To demonstrate the presence or absence of antiliodies, the mother’s serum was 
incubated with senun suspended cells, or was incubated with saline suspensions, 
washed, and bovine albumin addcd,'^'^ In a few eases rabbit anti-human-globulin 
serum was added to thriee-ivashed sensitized cells," the mother’s serum having 
been used for the sensitization. All readings were made under the low power 
of the microscope without removing the cells from the test tube. For all tests 
the same four group “0” bloods were used, they v^ere of the following types: 
Ehi, RhiEhn, Ell', Eh;. Positive and negative control sera were included in 
each series. When these tests demonstrated the existence of Eh antibodies, the 
sera ivere tested in serial dilution against Elu and Eha cells in saline to demon- 
strate the absence or presence and titer of agglutinating antibody, and in serum 
suspension for the blocking antibody titer. 


Tablk I. Dlstuibutiox Axacv-sik of TiiK : i 7 Cases by Years 


A'EAR 

1 

TOTAI. KO. OF 
CASES 

]«RO\’ED BY 
ANTTOODIES 

STRONG 

I'RESU.ArPTIVE 

EWDEXCE 

QVESTIOXABr.E 

1 EVIDENCE 

1941 

4 

I 

2 

1 

1942 

5 

3 

1 

1 

1943 

10 

7 

2 

1 

1944 

9 

0 

1 

3 

1945 

9 

7 

1 

1 


37 

23 

7 

7 


Before tabulating the results, our first concern was to verify the accuracy 
of our selection of eases for inclusion under hemolytic disease of tlie newborn. 
Of the 37 cases (Table I), 23 Avere proi’ed by the demonstration of Eh antibodies 
in the mothers’ sera post partum. All these women are Eli negatiA^e. There 
Avere no definite ea.ses AAhieh could be i)ro\'ed on tlie basis of A.B. and 0. incom- 
patibility, Of the remaining 14 eases, .seA^en AA'ere considered as hemolytic disease 
of the iieAAhorn on the basis of the ijresence in the same case of a combination 
of several of the other diagnostic points; such as the apijearanee in early neo- 
natal life of jaundice, pallor, edema, splenomegaly, hepatomegaly, hemorrhages, 
signs of cerebral damage (spasticity), circulating nucleated red blood cells in 
large numbers, typical placental changes,^® Eh incompatibility betAveen mother 
and child Avithout demonstrable antibodies, postmortem pathologic confirmation, 
and a typical family histoxy. (Tavo of these cases shoAved absence of anti- 
bodies, the remainder could not be tested.) The remaining seveii eases, although 
shoAvdng some of the above diagnostic points, did not Jiave sufficient evidence 
to justify inclusion as definite eases of hemolj^tic disease of the newborn. Thus, 
this study includes only the first 30 cases mentioned above, Avliicli gives us a 
eoiT’eeted incidence of one case in 404 delivei’ies, AAdiieh is a higher incidence 
than that found in another recent reA'icAv of a large series of deliveides — 56 
cases ill 28,898 deliveries, or 1 in 51 6.*’^ 

Of the 30 selected cases (Table 11) 19 AAm’e livebirths and 11 AA^ere dead- 
born. Of the livebirths, 4 died Avithin the fii'st aa'ccIc of life, and 2 died of 
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The mothers in our 30 selected cases had had a tota| of 84 pregnancies pre- 
viousl 3 % of which 31 resulted in abortions, miscarriages, ^ stillbirths, or neonatal 
deaths. Bight of these 30 mothers had subsequent pregnancies, of which 6 Avere 
stillbirths and 2 livebirths. Both of these children are Bh negative, still alive 
and Avell, and, incidentally, represent the number of good children predictable. 

From the foregoing information, it becomes obvious that the importance of 
Bh iso-immunization does not lie in the frequency of it^ occurrence. The im- 
portance lies in the seriousness of its manifestations in an individual so im- 

* « 

munized from the point of view of raising a family of heglthy children. There 
is also the danger of hemolytic reactions to lilood transfusions, but the impor- 
tance of this is minimized by the transfusing of Bh-negative individuals witli 
Bh-negative blood. This is especially true relative to Bh-negative women, re- 
gardless of their age. 

Proper handling of an olistetric i^atient Avho has had some mishap due 
to the Bh factor must be a combined effort. IModern forms of investigation and 
treatment executed hy the obstetrician, pediatrician, serologist, and pathologist 
should play their useful parts. 

However, the obstetrician has the initial contact Avith the individual pa- 
tient. He is frequently asked one or several of the folloAving questions : Should 
a routine Bh-f actor determination be done on every obstetric patient? Wliat is 
the management during pregnancy of the patient Avho had had previous com- 
plications relative to this incomiratibility ? Is a tlierapeutic abortion CA^er indi- 
cated? What is the recommendation in regard to future pregnancies? Hoav is 
the baby treated folloAving delivery? 

A brief statement concerning our personal approach to these problems 
should be made. In recent months, some doctors and manj'' patients are prone 
to explain the cause of various fetal catastrophies as beiirg due to the Bh factor. 
Conditions in neAAhorn infants, such as congenital abnormalities, asphyxia, and 
intracranial hemorrhage are very often Avrongly attributed to this incompati- 
bility. Hemolytic disease of the ncAAdiorn is comparatively infrequent, as this 
series indicates. Nevertheless, Avhen this complication does occur, the result is 
frequently most disastrous. 

Our present attitude in the Boyal Victoria IMaternity Hospital is that all 
obstetric patients are typed Avith standard Bho agglutinating serum. VTien a 
AAmmair is Bh-negative, air attempt is made to determine her husband’s type. 
This is insisted upon if there is a liistory of any fetal mishap hr previous preg- 
naircies. If indicated, Bh-negative Avomen are tested for antibodies at the third, 
sixth, and eighth months of pregnancy. This is part of a routine blood exam- 
ination, Avhich also includes red blood cell count, hemoglobin estimation, and 
serology to exclude syphilis. The fact that the Bh-factor is being tested is not 
mentioned to the patient, any more tliaii one tells her that a Wassermann exam- 
ination is being done. Too much emphasis can be put upon this test, especially 
AAdien the patient is intelligent and fairly conversant Avith modern ncAvs reports. 

If antibodies are present in the pregnant individual, the type and titer are 
determined; the titration is repeated each month. When the strength of the 
antibody titer increases to a level of 1 :100, Ave take this as indicative of fetal 
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Table IV. Showing the Level of Rh Antibodies in Relation to TiiiE Post Pautum 


time I 

AGGLU- 1 


TIJIE 

AGGLU- 


1 TI.ME 

AGGLU- 


IN 

TINATING 

BLOCKING 

IN 

TINATING 

BLOCKING 

IN 

TINATING 

BLOCKING 

MONTHS 

ANTIBODY 

ANTIBODY 

MONTHS 

ANTIBODY 

ANTIBODY 

JIONTHS 

ANTIBODY 

ANTIBODY 


56 


1:128 

25 

1:8 

1:64 

8 

1:36 

1:128 

49 


1:2 ' 

20 

0 

1:32 

8 

1:256 

1:128 

47 


1:16 

18 

0 

1:4 

3 

0 

1:64 

37 

1:2 

1:32 

IS 

1:16 

« 

3 

0 

1:36 

36 

1:16 

1:16 

IS 

0 

1:8 

1 

0 

1:16 

36 

1:4 

1:16 

12 

0 

1:36 

1 

1:32 

* 

34 

1:8 

1:8 

10 

0 

1:328 

(1 day) 

1:8 

* 

25 


1:32 

8 

0 

1:36 


— 

— 


•Those tlirce cases were done before wc adopted the scrum dilution method and could 
not be repeated. 


four incidences after the fifth pregnancy, all cases had had previous fetal mis- 
haps dating back to their tliird and fourth pregnancies. The case occurring in 
the first pregnane}’- is one of the living spastie mental deficients, tvho -^vas in- 
cluded in this series in the "presumptive’' group. This baby showed generalized 
edema, jaundice, pallor, typical hemogram, and spasticity sliortly after birth. 
The mother and father are both Eh positive. But no evidence of Eh subgroup 
iso-immunization could lie demonstrated five years after birth; this is one of 
those eases which is typical of hemolytic disease, except for the demonstration 
of iso-immunization. Of the other 29 women, 27 were Eh negative, the other 
two being unknown and classified in the "presumptive” evidence group. 


Table V. SnomNo the Pregnancy in Which Our 30 Selected Oases Occurred 


TREONANCY 

I 1st I 

1 2nd I 

3rd I 

1 4th j 

[ 5th I 

1 6th ] 

t 7 th I 

oo 

1 9th 

1 10th I 

1 llTH 

Number of cases ] 

1 

9 

8 

5 

3 

1 



1 

1 

1 


Table VI 



1 nusiber of cases! 

LIVEBIRTHS 

1 STILLBIRTHS 

! ALIVE TODAY 

Interrupted at 36 weeks 

7 

4 

3 

1 

Pull-term deliveries 

23 

15 

8 

12 


Seven of the 30 pregnancies were interrupted at about the thirty-sixth 
week, 5 by cesarean section, and 2 by other methods (Table VI). This resulted 
in 4 livebirths, and 3 stillbirths, which is a higher ratio of stillbirths than that 
occurring in the full- term pregnancies (15 livebirths, 8 stillbirtlis) . Further- 
more, there is only one living child from these 7 interrupted pregnancies. Thus, 
premature interruption has not yielded good results in this series. 

Complications during the pregnancies of the 30 selected cases included 4 
cases of varying degree of toxemia, an incidence which is not significantly above 
that found in pregnancies not productive of cases of hemolytic disease.^® There 
was one ease of placenta previa centralis, and one ease of painless bleeding in the 
third trimester. There were no other serious complications of pregnancy, in- 
cluding retroplacental hemorrhage. We were particulaidy on the lookout for 
this latter complication, in view of recent claims of the presence of a significant 
correlation between this condition and Eh iso-immunization.^® 
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2. Of these 30 eases there were 19 livebirths: 13 still living, 8 normal, 3 
definitely subnormal, and 2 unkno^vn. 

3. Eh antibodies were demonstrable in the majority of mothers post partum. 

4. Hemolytic disease of the newborn occurred most frequently in the sec- 
ond and third pregnancy. 

5. Fetal mishaps were of high incidence in the total number of pregnancies 
in these mothers. 

6. No other complications of pregnancy could be related to Eh iso-immuniza- 
tion. 

7. Interruption of pregnancy at the 36th week has not yielded good results. 

8. Eepcated blood transfusions are recommended in treatment of the babies. 
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Discussion on Papers of Dr. King and Dr. Philpott 

DR. BENJAMIN P- WATSON, New Tork, N. Y. — ^In the few years which have elapsed 
since the significance of the Eh factor in relation to fetal and neonatal pathology was brought 
to our attention, two things have happened. First, the whole subject has become more and 
more complicated, at least to those of us who are not immunologists. I cannot add anything 
to the discussion of these newer concepts of the Hr factor, blocking antibodies, desensitiza- 
tion, etc. 

Second, with the accumulation of cases, there has come a change in our evaluation of 
the risks to the child bom of an Eh-negative mother and an Eh-positive father. The prog- 
nosis is not nearly so bad as we were at first inclined to think. It is this aspect of the subject 
that I should like to discuss. 

In a period of eighteen months, we have had in the Sloane ward service 175 Rh-negative 
mothers vith Eh-positive husbands. From these matings there were only 12 cases of 
erythroblastosis fetalis, or approximately 7 per cent. In a single year out of 1,700 viable 
births there were only five cases of eiythroblastosis fetalis, or approximately 0.3 per cent. 

We know that the first pregnancy is quite likely to result in a healthy child, unless the 
mother has had a previous blood transfusion with Eh-positive blood. Out of a total of 30 
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involvement. Tins is esjmeially significant if tlic liistoiy denotes previous fetal 
mishaps. In seven cases, we interrupted the pregnanc.v at the tliirty-sixth week, 
for the purpose of lessening damage to the fetus. 

It has not been our practice to interrupt pregnancy before viability, with 
the indication being a high antibody titration only. But where the case history 
denotes repeated fetal mishaps, and with the husband not established as lietero- 
zygous, this attitude may be inodified. In this last instance it is ad^^sablc that 
the patient should be instructed in contraceptive methods. Even ligation of 
the tubes should bo considered. 

In the face of our experience and that of others,-*’ prognosis of pregnancies 
based on antibody studies has not in the past yielded results which justify a 
dogmatic stand on this particular aspect of the course of the disease. It is hoped 
tliat after some information has been accumulated from antepartum antibody 
studies, partieularlj’’ with the newer knowledge of the bloeldng and agglutinating 
antibodies, we will be able to formulate a more definite course of action. 

Analgesia and anesthe.sia at the t ime of deliveiy must be well cliosen. Any 
tjTDe which diminishes tlie oxygen-eaiaying content of maternal blood sliould 
be avoided. Fetal anoxia and atelectasis may be accentuated if this type of ease 
is poorly handled. 

Early diagnosis is essential in the adequate treatment of the affected baby. 
The babies of all our Rh-negat.ive mothers, wliether they exhibited antepartum 
antibodies or not, are typed for the Rh factor immediately after delivery. In 
this group, daily hemoglobin estimations arc done on all Rh-positive babies for 
the remainder of their stay in ho.spital. 

The photoelectric method is used on blood from the heel. In a recent study 
by one of us (to be published later), it was found that the average hemoglobin 
on cord bipods was 106 per cent, Avhilc samples from tlie heel immediately after 
birth averaged 126 per cent. In this series of normal infants, no ease fell beloAV 
100 per cent, hence the 90 jjer cent quoted below does not refer to cord blood 
which averages 20 i^er cent lower than heel puncture immediately after birth. 
If the hemoglobin level is below 90 per cent at birth, or if the daily drop is more 
rapid than normal, estimations are peiTormed two or three times daily, and 
these Imbies are given repeated small transfusions (10 c.c, per lb.) of Rh-negative 
whole blood as the mainstay of their treatment. Among the supportive measures 
must be mentioned the interdiction of the motlier’s milk which has. been 
shown^®' to contain Rh antibodies of high titer in some cases. Transfusions by 
the exsanguination and total replacement method have not been tried because of 
technical difficulties and the possible medicolegal complications in ease of death. 
In addition, it is the opinion of many that this procedure is of no greater value 
than repeated small transfusions. "We have not used washed Rh-negative cells 
for transfusion as yet, but we proioose to do so at the next opportunity, in view 
of the recent theory® on the mode of action of the blocking antibodies. 

Summary 

1. In 12,114 deliveries at the Royal Victoria Montreal Maternity Ho,spital, 
there were 37 eases of hemolytic disease of the newborn, diagnosed clinically, of 
which 30 eases are considered as proved, an incidence of 1 in 404. 
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Potter states that in 13,500 of our patients there were 2,020 Elt-negati\'e women (15 
per cent) who gave birth to 48 (2.4 per cent) babies with erythroblastosis. The incidence 
of erythroblastosis was 0.44 per cent in priinipnra, and 1.2 per cent in women wlio were in 
their fourth pregnancy. 

There is no relation between anti-llh agglutinins and abortion, toxemia, or other com- 
plications of pregnancy. Several years ago, Potter and I proved to our satisfaction that 
the injection of 50 to 100 c.c. of Rh-positivc blood into two women with Bh antibodies resulted 
in hemoglobinemia. Since then several deaths due to transfusion nephritis from Eh incom- 
patible blood have been reported. I have not hesitated to give transfusions of Rh-positive 
blood to Eh-negative patients if the latter were in desperate need of blood but, have simul- 
taneously alkalinized the patient with sodium lactate given intravenously. 

There is considerable confusion among the scrologists about terminologj-, I think too 
mtiny have reported prematurely. 

Erythroblastosis and the Eh groupings arc accepted conditions, but the theories as to 
etiology are very uncertain. Each new group requires additional propping. I believe care- 
ful and well-controlled studies are necessary to determine method of immunization, transfer 
of agglutinins back to fetus, mode of action on fetal erythrocyte, etc. 

Tlie diagnosis of anemia is of importance. The cord hemoglobin ranges from 14 to 20, 
with an average of 16.5 per cent, and the hematocrit from 46 to 60, with an average of 54 
with heparin and 46 with oxalate. The red blood count varies from 4 to 5.5 million, with an 
average of 4.5. The capillar}' blood taken within thirty minutes of deliver}' ranges from 18 
to 27, the average Ijeing 22 grams per cent hemoglobin, and the red cell 4.8 to 7, with an 
average of 6.3 millions. In other words, a capillary hemoglobin less than 18 within the first 
twenty-four hours is indicative of anemia. If the mother is Rh-negative and the fetus is 
Eh-positive, Rh-negative blood should be given and erythroblastosis should be suspected. If 
facilities are not available for determining the Rh group, the mother’s washed cells may be 
used for transfusion. 

The immature erythrocytes arc poor carriers of oxygen and CO,, which may account 
for the brain damage due to anoxia. 

Exsanguination-transfusions have been used in several clinics with some success and 
should have further trial. We have used this method with success in two babies. Several 
babies seriously ill from erythroblastosis did not live long enough for us to transfuse, much 
less to bleed. Intravenous administration of oxygen has been reported as being of value in 
combating anoxia and should be tried. 

DR. LOUIS CAENAC RIVETT, London, England. — I believe that some effort should 
be made to persuade the hematologists to agree on a uniform nomenclature for all of these 
subgroups of the Rh factor. I find in each department that they are quite different, and it 
is hard to correlate them. 

Secondly, there is the possibility of the fetal red blood cells passing into the maternal 
blood to account for these comparatively rare cases wliere they develop antibodies, as com- 
pared with the. certainty with which patients develop them if they have had a previous 
transfusion. It is quite clear that a blood transfusion of such women with Rh-positive blood 
will always produce an antititer. On investigation, light might be thrown on the contradiction 
that some Rh-negative women do not produce antibodies during pregnancy. 

Dr. Philpott noticed one case Avhere the antibodies had been present for several months. 

A couple of months ago I operated upon a woman to whose history I had not paid a great 
deal of attention. She had had two babies; the first, fourteen years ago, was stillborn after 
a breech delivery. Two years later she had her second pregnancy. It had been a very 
difficult delivery, with extensive perineal laceration, and the baby died after a few days. 
Twelve years later I did a repair of the perineum, and on the eighth day she had a slight 
hemorrhage which was easily controlled. As she was a bit pale, she was given a blood 
transfusion from which she never recovered. The blood was Eh negative with a very liigh 
(1 in 1028) antititer wliicli must have persisted for twelve years. 
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cases of eiytliroblastosis in vrard, private, and babies’ liospital patients, only five occurred 
in first pregnancies. Three of the mothers had had previous transfusions, and in a fourth 
the previous history -was unltnown. It is, therefore, important for the future that no blood 
transfusions be given to a female child, girl, or woman without prior determination of her 
Rh status; that only Rh-negative blood be given to the Rh-negative female. 

If the mother has had one erythroblastic child, the chances of future successful preg- 
nancies are much diminished, but they are by no means hopeless, even if the husband is 
homozygous. In illustration I cite two cases. 

Case 1. — A Negro multipara, gravida vii, para v. Her first child had a sccondarj" anemia 
of unknown origin, from which it recovered. Her second pregnancy resulted in an erj-thro- 
blastotic infant that died forty hours after birth, following tivo transfusions of mother’s 
blood. A third pregnancy ended in spontaneous abortion. Her fourth child had erythro- 
blastosis, received Rh-negative blood transfusions, but developed sepsis, and died on the 
eleventh day. A fifth pregnancy ended in early abortion. Her sixth baby was icteric at 
birth and had a severe erythroblastotic anemia which responded to Rh-negative blood trans- 
fusions. A seventh child became jaundiced twelve hours after birth, had a moderately severe 
erytliroblastosis, and recovered after transfusions with Rh-negative blood. 

Case 2 . — A white multipara, gravida vi, para vii. Her first child was normal. A 
second baby became jaundiced and anemic shortly after birth, but recovered without specific 
treatment. Her third child was also jaundiced and anemic shortly after birth, and also 
recovered without specific therapy. Her fourth and fifth babies were jaundiced at birth and 
died shortly after without specific therapy. Her sixth pregnancy resulted in premature 
erythroblastotic twins, one of whom recovered after Rh-negative blood transfusions, and one 
of them died despite this therapy. 

In some patients no sensitization may occur over a long scries of pregnancies, as in a 
third case I should like to mention. 

Case 3. — This white multipara, gravida xv, was Rh negative and iier husband Rh 
positive (genotype unlmown). All her children have been normal, except for term stillbirth 
in the last two pregnancies; the first was due to complete separation of the placenta; the 
second foUowed rupture of the uterus. 

It is cases such as these, and others could be cited, which make us less pessimistic than 
we were formerly, and which influence us in our advice to patients. We do not advocate 
routine therapeutic abortion in women who have had erythroblastic children if they are 
anxious to try again. If they have had prernous disappointments and do not wish to risk 
another, the pregnancy may justifiably be terminated. 

We do not advocate routine induction of labor or cesarean section before or at term. 
We make examinations for agglutinins from the sixth month onward, and usually find that 
they do not appear till after delivery. Babies born alive usually sliow no jaundice or fall in 
red cell count for twelve or more hours after birth. They can tlien be treated by trans- 
fusion of Rh-negative blood. We feel that no transfusion sliould be given till the necessity 
becomes evident. 

If blocking antibodies are present in the mother's blood during the' pregnancy, prema- 
ture termination may be considered in an attempt to save the child. Finally, there is the 
further hope of the possibility of the development of some method of desensitization. 

DR. WILLIALI J. DIECKMANN, Chicago, 111.— One of tlie essayists stated that the 
importance of Rh iso-immunization does not lie in the frequency of its occurrence, but in the 
seriousness of its manifestation in an immunized individual. 

The incidence on our service of Rh-negative pregnant women at the Chicago Lying-in 
Hospital is 15 per cent, and of erj’throblastosis is 0.35 per cent. Only 2.4 per cent of Rh-nega- 
tive mothers have erythroblastotic babies. Only 8 per cent of our total fetal mortality is due 
to this condition. The fetal mortality for erythroblastosis is 67 per cent. The question of an 
increased incidence of feeble-mindedness in Rh-positive cliildren from Rh-negative mothers 
has been raised. Dr. Philpott reports that at present 25 per cent of their babies who had 
hemolytic disease of the newborn are mentally retarded. This possibility must be kept in 
mind. 
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The blood submitted mtli this form is tested for the presence or absence of Eh anti- 
bodies, and the result of this test reported to the physician. If Eh antibodies are present, 
the type of antibody and its titer is also reported. The physician submits subsequent blood 
samples at intervals throughout the patient’s pregnancy on a simple form similar to that 
used foy the husband’s blood. 

This plan is helpful to the physician, because it enables him to know whether he is 
going to deliver an infant with hemolytic disease of the newborn, and it is helpful to those 
of us who are interested in the study of the Eh factor, because it has and will give us an 
abundance of valuable material and information. 

A very brief summary of some of our findings are presented in Table I. 


Table I. 


Total deliveries City of Eochester from 
Oct. 1, 1945, to May 1, 1946 
Prenatal Eh tests 
Eh-negative tests 
Positive tests for Eh antibodies 


Infants bom mth hemolytic disease 
Mortality from hemolytic disease 


4,717 

5,567 

690 14.1 per cent 

20 

(1 case in every 34 Eh-negative mothers) 
(1 case in every 278 tests) 

(1 case in every 524 deliveries) 

(1 case in every 786 deliveries) 


DE. G. D. EOTSTON, St. Louis, Mo. — There are a few points in these presentations that 
I should like to emphasize. As the other speakers have stressed, it is vitally important to 
Icnow the Eh blood picture in connection with every woman who is pregnant or likely to be 
transfused 5 also, whether or not she has ever had any kind of intravenous or intramuscular 
blood injection. 

Diamond, in an excellent review of the literature published in the New England Journal 
of Medicine in April, 1945, estimated that probably 80 to 90 per cent of the transfusion 
reactions were due to Eh incompatibility. All blood sent to the laboratory should be tested 
with anti-Eh serum of the highest possible potency and of wide specificity while the blood is 
stUl fresh, preferably within twenty-four hours after being withdra^vn. 

I fully agree with all points made by Dr. Pliilpott. Although erythroblastosis is of 
grave import, yet, despite the mating of Eh-negative mothers with Eh-positive fathers, the 
incidence of severe forms of the disease is less frequent than stated in many articles. Among 
more than 5,000 personal deliveries, I can recall less than a dozen instances of fatal erytliro- 
blastosis. Probably more cases of the mOder form, as congenital anemia, occurred and re- 
covered without receiving any special treatment. 

In the Eh-negative mother and the Eli-positive father, we check the mother’s blood at 
frequent intervals from the thirty-second week of gestation onward, and, if antibodies are 
found, we deliver the patient after the thirty-sixth week and give immediate blood trans- 
fusions of 60 c.c. everj' one or two days (oftener in the more severe cases) until the child 
is out of danger. 

We feel that delivery earlier than thirty-six weeks’ gestation increases infant mor- 
tality from prematurity. We also feel that if transfusion is delayed until after symptoms 
appear, too often the infant is already damaged. In case of doubt, transfusion is safer 
than delay. 

DR. PHILPOTT (Closing). — I gave our results for cesarean section in hemolytic 
disease of the newborn, but I will repeat them. We did eight cesarean sections at the thirty- 
sixth week. We obtained two living babies which were Eh negative. One of the six re- 
maining babies is stiU alive; the other five all died. 

I would like to answer two questions. First, I tried to state what we know, but I 
did not add that we are working on a new lead. We are studying the blood and effects of liver 
function. There might be a lead in this direction. Cord blood samples and those taken from 
the heel are different at the time of birth. We do a photo-electric estimation, and this is 
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Anotlicr thing that has impressed me in seeing these Rh-negative patients, as brought 
out by the cases of Dr. King i.« fhal a very high percentage of these women start their 
obstetric life with several miscarriages, and yet they have no antibodies at that time. I have 
noticed this history in a number of patients. 

DR. C. L. HUDIBURG, Wilmington, Delaware. — The Rh problem as related to trans- 
fusion reactions and hemolytic .iaimdice or anemia of the newborn is being studied jointty by 
the laboratory and tlie Obstetrical Departments of the Delaware Hospital, Wilmington, 
Delaware. Since January, 194:), the laboratory has performed J,S90 Rh tj'pings, obtaining 
11 per cent negative. Routine examinations arc iierformed with So per cent serum, and 
special studies utilize 75 per cent and .SO per cent serums. Antibody titrations use human 
4-ORn, and 4-ORH, indicator cells. Early anti-Eli antibodies are demonstrated by replacing 
saline with 30 per cent bovine albumin, following the method of Dr. L. K. Diamond. 

Two typical cases of hemolytic anemia have been salvaged because of predelivery knowl- 
edge of the antibody titer and elective early delivery and transfusion therapy. Another 
early delivery ^Yas lost because of aspiration atelectasis. A fourth c:isc with a low titer was 
delivered at term and responded well to transfusion therapy. Titration problems presented 
one case of sensitization which did not increase during pregnancy and delivered as predicted, 
a normal child Rli^ (B. K.). Two cases of evident sensitization delivered Rh-negative chil- 
dren. Another case of clinical icterus gravis presented a possible Hr sensitization, with 
the mother homozygous (pure) positive and the f.ather heterozygous (mi.xed) positive. Over- 
sensitization of both doctors and laity to this problem was observed in a case of mild anemia 
and jaundice in an Rh-negative mother. The child is well .and has never shonai any anti- 
bodies. Eh problems related to transfusions were observed in a case of myelogenous 
Icucemia in an elderly woman who failed to cross-match properly, and evaluation revealed 
antibodies apparently produced during 11 pregnancies, some of which are known to be posi- 
tive and negative. Transfusion with negative blood was uneventful. 

The serious complication of transfusion reaction was demonstrated in a patient who 
had received 25 transfusions in twelve years, who had a fatal reaction from Rh, cells, but 
was compatible to Rh, cells. 

DR. DOKALD N. KiVRIHER, Rochester, N. Y. — In their respective discussions both 
Dr. Philpott and Dr. King have emphasized the importance of routine Rh tests on all preg- 
nant women. At Rochester we have been attempting to formulate a plan for carrying out 
this idea for the past two to throe years. We have now a scheme which is workable, and, 
although it has been in operation only eight months, it is proving to be very satisfactory, and 
I would like to present it briefly to this group. 

Since Oct. 1, 1945, the Rochester Health Bureau, in conjunction with the Department 
of Obstetrics and Gynecology at the Medical School, have been routinely testing for the Rh 
factor all antenatal bloods sent in for Wassermann tests. The result of the test is reported 
to the physician on the Wasseimiann report form. If the patient is Rh positive, nothing 
further is done. If the patient is Rh negative, a second form is sent the physician along 
with the Wassermann reports. 

This consists essentiallj’’ of three parts. One portion of the form is for instructing the 
phy.'-iciun regarding subsequent blood samples. In testing the patient's blood for Rh anti- 
bodies, we of course carry out both the agglutinating and blocking techniques. 

The husband's Rh status is reported to the phj-sician on a second portion of the form. 
If the husband is Rh negative, we carry out no further studies, e.xcept in individual cases 
where the history is suggestive of iso-immunization to one of the other blood groups. If the 
husband is Rh positive, then the physician sends in samples of the patient’s blood as requested 
on the first portion of the form. 

Another portion of the form is sent in with the first sample of patient's blood sub- 
mitted for Rh-antibody determinations. It is the third part of the original form sent to the 
physician. It makes available to us the e.xpected date of delivej-y, and the pertinent obstetric 
history of the patient. On the reverse side of this form is a questionnaire regarding previous 
tr.ansfusion.s, their dates, and whether the p.atient had reactions from any of the transfusions. 



THROMBOPHLEBITIS AND PHLEBOTHROMBOSIS IN GYNECOLOGIC 
PATIENTS; THE PROPHYLAXIS, RECOGNITION, AND 

TREATMENT- 


Joe V. Meigs, M.D., and Francis M. Ingersoll, M.D., Boston, Mass. 

(From the Massacliu-setts General Hospital) 

V ENOUS tlirombosis witli its danger of fatal pulmonary emliolus is an im- 
portant problem in the care of gynecologic patients in New England. 
Prior to 1925, Davis found the incidence of fatal pulmonaiy emboli to be three 
in each 1,000 major surgical eases. In the 3 ’-ears when exercise, posture, and 
other conservative measures were used to prevent embolism in the Surgical 
Wards of the Massachusetts General Hospital, fatal embolism occurred in ap- 
proximately one out of each 800 major surgical operations. Faxon and Welch, 
in analyzing cases of deep thrombophlebitis, found that one out of three cases 
had a pulmonarj^ embolus, and one out of 25 a fatal embolus. IMiller and Rogers 
reported seven deaths out of 206 cases of thrombophlebitis. In patients who 
had had one infarct, Faxon and Welch found that the second embolus was fatal 
in 10 per cent of the eases. In patients aged 50 to 70 jmars with deep thrombo- 
phlebitis, the expected mortality is 7 iier cent, and if over 70 jmars of age and 
suffering from thrombophlebitis, the expected mortality is 20 per cent. 

Because of the seriousness of embolism in cases of thrombophlebitis, a means 
was sought to prevent fatalities from this cause in postoperative patients. 
Femoral vein ligation had been advocated by several German authors, including 
Kulenkampf and Priind, and in this countiy bj’- Homans and Taylor. The first 
ligation of the superficial femoral vein at the Massachusetts General Hospital 
was done in 1937. Since that daj'- in the wards and in the private services of 
the hospital to December 31, 1945, 1,057 have been done. Early in the studj^, 
venography was a part of the method of diagnosis; this method lias been dis- 
carded, for the venous picture is so veiy complicated and bizarre that actual and 
definite knowledge of the presence or absence of a thrombus is hard to deter- 
mine. Further investigation of the problem Avas carried out in the autopsy room 
by Castleman, where it Avas definitely shoAvn that nearl.y all fatal emboli come 
from the veins of the legs. When this fact Avas established and the pehde and 
other Amins Avere ruled out as the usual focus, . the treatment and prevention 
of embolism became possible. 

It is the general opinion that, if it could be certain that a clot Avas present 
in any given Amin,- a ligation aboAm that Amin should be done at once. The dif- 
ficult problem is to decide Avhat signs and symptoms are indications of throm- 
bosis. At the present time, it is the consensus of opinion in our hospital that 
failure to ligate the veins of a patient Avho has had a nonfatal pulmonary em- 
bolus or a patient aaJio has definite signs of either thrombophlebitis or phle- 

♦Read at tlie Sixtj'-Nintli Annual jMeeting of the American Gynecological Society, 
Hershey, Pa., .Tune .‘1 to .’5. 194G. 
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done by the same teclmician. We have found that the hemoglobin estimation is 126 per cent 
in the blood taken from the heel, and 106 per cent in the blood taken from the cordj tliis 
was in a series of 100 cases. We think there is something taking place in the system to 
cause this terrific hemolj'sis, and we do know that liver function is tremendously damaged 
in this disease. We are trying the effects of liver protcctives in the hope that they may 
have something to do with the prevention of hemolj'sis. We know that vitamin K is abso- 
lutely useless in preventing hemolysis in this disease. 

With reference to Mr. Rivett’s remarks about the leakage of blood, we agree with 
Heilman and Hertig that there are minute breaks in the intervillous spaces, and therefore 
little pieces of villi break off and they cany with them fetal red blood cells. When this 
occurs immunization may take place, and we find that the placenta, liver, and spleen and 
other organs are affected. We have evidence of marked placentamegaly. When this con- 
dition occurs in the placenta, blood can conceivably pass through very easily and it is no 
longer a good filter. 

DR. KING (Closing). — It has been brought out that about only 10 per cent of pa- 
tients will prove to have an Rh-positive husband and an Rh-negative wife. That reduces 
the trouble considerably. Although theoretically there should be 150 to 200 with hemolytic 
disease of the newborn, actually it is about only 1 in 500 deliveries. That has been brought 
out in Dr. Watson’s cases. Actually, there are many who have not been immunized at all. 

The method suggested by Dr. Philpott is perfectly logical regarding studies of the 
placental blood. Only 1/300 of 1 per cent is necessary to immunize a mother. 

The question of induction of labor or cesarean section is still undecided. We must 
also bear in mind the question of transfusion, and if we are in doubt about the Eh type of 
the recipient, we can always take Eh-negative blood if wo have it and it will cause no 
trouble. So if wo have Rh-negative blood available and cannot get the Eh typing of the 
recipient, we can use that Eh-negative blood. 
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General Plan 

The general plan of the surgeons, urologists, and gynecologists of our hos- 
pital is to try to prevent pulmonary embolism whenever possible by ligating 
the proper veins in patients who have a suggestion of ’thrombophlebitis or phle- 
bothrombosis, and to interrupt definitelj’- the femoral veins of those patients 
who have had a sublethal pulmonary embolus or infarct. 

Signs and Symptoms 

In the gynecologic group and in all groups of ward patients, though not 
so universally on the private services, vein interruption is done upon any suspi- 
cion of trouble in the veins of the legs. Table III lists the number of cases 
who had femoral vein interruption because of pains in their legs. 


Table III. Indications for Femoral Vein Interruption 



Gynecologic Service — 75 

Cases 




1942 

1 1943 

1 1944 

1945 1 

TOTAL 

Leg signs first symptom 

7-87.5% 

15-93.4% 

14-60.8% 

12-42.8% 

48 

Chest pain first symptom 

1-12.5% 

1-6.6% 

6-26.0% 

8-28.6% 

16 

Prophylactic interruption 

0 

0 

3-13.2% 

8-28.6% 

11 

Massachusetts General Hospital — 1057 Cases 




1937 TO 1942 

1 1943 

1 1944 

1 1945 


Leg signs first symptom 

59.0% 

56.3% 

41.8% 

33.7% 


Chest pain first symptom 

41.0% 

34.5% 

32.5% 

23.0% 


Prophylactic interruption 

0 

9.2% 

25.7% 

43.3% 



The Residents, House Officers, nurses, and the gynecologists and their 
assistants examine the legs of all postoperative patients during their visits. In 
the course of the day if any tenderness is found, or the patient complains at aU 
of pain in her legs, a careful examination is carried out. Examination consists 
of palpation of the groin, the inside of the thigh, the popliteal space, the calf, 
and the veins of the foot, looking for swelling and tender areas. The most 
important sign is tenderness in the calf discovered by pressure with the fingers 
and thumb of the hand. Tenderness of the calf was present in 53 per cent of 
our group of 75 patients whose veins were interrupted. Next, the foot is 
brought into dorsal flexion and, if pain is caused, it is very significant (Homans’ 
sign). This maneuver, if done too roughly or forcefully, will cause pain in 
the calf of most patients, especially in women who have worn high heels, for 
their Achilles’ tendon is short and tight. If Homans’ sign is positive, throm- 
bophlebitis or phlebothrombosis is probably present. In the 75 eases, Homans’ 
sign was positive in 28 per cent. The legs are measured by marking an area 
with ink five inches above and below the patella. If there is an obvious differ- 
ence in the two legs, and if the swelling is in the tender leg, the diagnosis is 
definite. A difference of 1 cm, is not sufficient to be of significance, but anything 
over that, especially if it is apparent both above and below the patella, is very 
suggestive. The presence of an obviously swollen leg, which has come on sud- 
denly (plus a definitely positive Homans’ sign), makes the diagnosis at once. 
A rise in pulse, temperature, and respiration at the same reading, and it must 
be on the same reading, and it must be on the same observation, in addition to 
other physical findings is fairly diagnostic. These changes in the clinical chart, 
which all of us believe to be of considerable importance as a guide to suggest 
the presence of a small, unrecognized pulmonary infarct, are called, in our hos- 
pital, the “Allen sign,” after Dr. Arthur W. Allen, the Chief of the East 
Surgical Service, who has been so very much interested in this problem. A 
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bothronibosis oi once consl.itntes a serious neglect of the patient. The danger 
of our present feeling in regard to tins phenomenon is that interruption of the 
femoral vein is probably carried out in ])atienls \vho do not have anything wrong 
with their veins, and an -unnecessary o])eration is done. Yet the avoidance of 
doing a simple procedure to save a patient’s life, especially when it is known 
that the ojieration is of no serious import, is not to give tlie patient the best 
treatment. It is probable and ]iossiblc that anticoagulents will prove to be 
satisfactory in the long run, but an.yone who has seen a huge blood clot removed 
from the femoral vein cannot, but. feel more secure if the vein has lieen divided. 

Material 

The material for tliis report comes from the ]niblie and private wards of 
the Massachusetts General Hospital. Table I shows the number of cases oper- 
ated upon each year, the number of veins interrupted, and the deaths from 
massive pulmonary emboli. These five doatlis on the Gynecologic Service stim- 
ulated our intere.st in the ])i'oblem of thrombophlebitis. 

In Table I tlic types of ojicrations which preceded the vein interruptions 
are listed, as is the number of i)atients having ])resumptive evidence of pul- 
monary emboli. 


Tabue T. Gynecobooio SEnvin.; Ward and Private Cases 


NO. or OPERATIONS 

1 VEIN INTERRUPTIONS 

1 DEATH from EMBOLI 

1941 355 


0 

1 (not interrupted) 

1942 738 


8 

0 

1943 815 


16 

1 (not interrupted) 

1944 7G5 


23 

1 (not interrupted) 

1945 830 


28 

2 (1 interrupted) 

Total 3503 


75 

0 

Table n. Types op 

Operations in 75 

Cases or Femoral Vein Interruption 


NO. OP CASES 1 

PRESUMPTIVE EMBOLI 

Total liysterectomy 

41 


7 

Vaginal liystereetomy 

7 


1 

LePort operation 

3 


2 

Plastic operation 

7 


0 

Salpingo-oopliorectomy 

3 


2 

Vulvectomy 

2 


1 

Curettage 

4 


2 

Miscellaneous 

8 


1 


75 


16 or 21% (1 fatal) 


Allen, Linton, and Donaldson have shown in their studies the value of 
vein interruption in the surgical group. Colby has shown, and is convinced 
in its value in the eases of the urologic group. In the elderly male patients of 
the Ui’ologic Service, and it is in this older group that fatal pulmonary embolism 
usually occurs, there can be no doubt of the value of vein ligation. Colby reports 
the incidence of fatal pulmonary emboli occurring in patients operated upon 
for prostatie obstruction. In 1939 to 1940, when there were no vein interrup- 
tions, there Were eight fatal pulmonaiy emboli in 302 operations; while in 
1943 to 1944, there were nine femoral vein interruptions and there were only 
tour fatal emboli in 428 operations — a reduction in percentage from 2.63 to 
0.93, ascribable to vein interruption and early ambulation. 
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The surgical treatment of tlirombophleliitis and phleliothrombosis consists 
of the interruption of the vein above the clot. Both legs must be operated upon, 
for if thrombosis has occurred on one side it may be present on the otlier and 
patients have died when tlie apparently affected vein alone has been tied, tJie 
other leg being the source of the embolus. It is always necessary to operate on 
both sides. Note in Table IV the shift from unilateral to bilateral femoral vein 
interruption on the Surgical and Gynecologic Service. 

Table W. Femoral Vein Interruption 



NO. OF PATIENTS 

1 VEINS 1 

UNILATERAL 

1 BILATERAL 


MassacJinsctts General Hospital, 19S7-1D45 


1937-1942 

202 

280 

61.0% 

39.0% 

1943 

1G5 

299 

19.0% 

81.0% 

1944 

280 

554 

2.1% 

97.9% 

1945 

410 

816 

0.98% 

99.0% 


1057 

1949 





Gynecologic Service, 1942-1945 


1942 

S 

13 

37.5% 

62.5% 

1943 

IG 

31 

6.3% 

93.7% 

1944 

23 

4G 

0 

100% 

1945 

28 

5G 

0 

100% 


75 

146 




The choice of the anesthetic depends upon tlie apprehensiveness and con- 
dition of the patient. If she is calm, local anestliesia is satisfactory; if appre- 
hensive, pentothal or gas, oxygen, ether is indicated. 

The femoral arterial pulsation is jialpated in the groin and a 4-inch incision 
is made downward along the course of the artery. Tlie subcutaneous tissue, 
superficial fascia and fascia lata are divided. The femoral pulsation is felt for 
and deep to the sartorious muscle and lying on the adductor longus muscle, the 
femoral artery and vein are found. The artery is anterior and slightly lateral 
to the vein. The long, saphenous nerve lies on the outer side of the artery and 
should be avoided. The sheath overlying the vessels is approached from the 
medial side and the sheath surrounding the vein opened. Inside the sheath the 
dissection is carried upward and the profunda femoris perforates the muscles 
posteriorly about an inch and a half below Poupart’s ligament. There is a 
bulbous swelling of the superficial femoral vein at this junction. The junction 
should alwa.ys be well visualized and the superficial femoris isolated over a four 
centimeter length. When the vein is located and isolated, ligatures are placed 
under the vein and not tied. These are held on tension and the vein opened, 
tension is released to see if there is a free flow of blood. Occasionally when the 
vein is opened a clot may extrude from above and if this is followed by a free 
fiow of blood it is not necessary to suck out the upper or proximal part of the 
vein. A large clot may slip spontaneously from the distal femoral vein out the 
opening. Eeeently a clot with aU its branches at least 18 cm. long came out this 
way. This patient’s life was probably saved. If there is no flow of blood from 
above after 'the opening of the vein, and there should be, it is essential to use 
suction to remove the suspected clot. The suction apparatus with a bent glass 
drinking tube on its end is placed up into the common femoral vein with the 
suction on. After the vein is sucked out and a free flow of blood occurs, the 
common femoral and iliac veins ai’e considered cleared. Occasionally the pro- 
funda vein is involved bj' a thrombus, as well as the superficial femoral. It 
is important to note this because Iheu it is necessary to tie off the common 
femoral rather than the supeihcial. To prove that the profunda is not involved, 
it is necessaiy to shut off the flow of blood from tlie superficial and common 
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patient with marked phlegmasia alba doleiis with edema of the leg, thigh, and 
lower abdomen is a problem that is not pertinent to this paper. In such cases 
the thrombus is generally in the common femoral, possibly in the iliaes, and prob- 
ably involves the lymphatics of the retroperitoneal region about the large pelvic 
veins. This problem should not be encountered in postoperative patients, for 
signs and symptoms of thrombophlebitis should have manifested themselves suf- 
ficiently to suggest vein ligation before such an end result is reached. If a 
patient vdth an old phlebitis is to be operated upon, it is the duty of the 
surgeon on the Gjmeeological Service to tie off the superficial or common 
femoral vein before operation or at the conclusion of operation as a prophylactic 
measure. This is one of the problems of prophylactic vein ligation and will be 
considered later. 

Prophylaxis 

Various methods have been tried to prevent the formation of phlebitis or 
thrombosis in the legs of postoperative patients. The patients, while helpless 
in bed, are rolled from side to side, and the legs are flexed and extended as soon 
as passive motion is possible. Active exercises are carried out by everj^ patient 
as soon as they are conscious. Later, they are watched while doing their bicycle 
exercise two to three times per day. As soon as the patient reaches her bed 
after operation the foot of the bed is elevated upon eight inch blocks so as to 
aid in draining the leg veins. Pillows are not allowed under the loiees. The 
morning after operation the bloelrs are taken out from the foot of the bed and 
are placed under the upper part to raise the head of the bed. A foot board is 
placed at the bottom of the bed, and the patient is urged to keep herself up in 
bed by pressure with her feet against the foot board. This is satisfactorj’’ dur- 
ing the daytime but is omitted at night, for it interferes with sleep. Bicycle 
exercises are kept up until the patient is out of bed. Early mobilization (first, 
second, or third day) has been the rule until very recently. Lately, because 
many gynecologic patients are fatigued, anemic, and worn out, and need rest 
as well as surgery, early mobilization has been changed to allowing patients out 
of bed when tlie}^ ask to get out, and always before the tenth postoperative day. 
Early mobilization may have caused some postoperative complications, espe- 
cially when patients sit in low, comfortable chairs that are present in most hos- 
pital rooms. It is much safer to allow them to stand up and move about without 
sitting or, if they must sit, to sit upon a high chair or stool so that acute flexion 
at the hips does not occur. 

Anticoagulants are not used as a routine on the Gynecological Service. 
There is no doubt of their value, and a very carefully controlled group of pa- 
tients are being followed on the wards by Dr. Allen. This control series will 
be compared vdth the present series later, and should give us some inkling as to 
the prophylactic value of anticoagulants. If an embolus follows ligations of 
veins, and it can and does occur, but not fatally, dicoumarol is given for ten 
days, maldng sure that the prothrombin time is definitely raised. If the pro- 
thrombin time is not changed, the value of dicoumarol is certainly open to 
question. 

Treatment 

In the past, the treatment of phlebitis or phlebothrombosis has been immo- 
bilization of the affected part and the use of hot or cold packs. The leg rested 
upon a pillow and the patient was not allowed out of bed until her temperature 
had been normal for at least a week.* 


♦During’ this treatment the patient sometimes had a pulmonary embolus or developed a 
typical phlegmasia alba dolens with its prolonged convalescence and its occasional permanent 
disability. Interruption of the superficial femoral veins Riarkedly shortens the convalescence. In 
the General Surgical Group (Allen, Linton, and Donaldson) the average number of days from 
vein interruption to a normal chart was 5.3, and the average number of days from vein inter- 
ruption to discharge from the hospital was only 8.9 days. 
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Table V. Ages by Decades 



Massachusetts 

General Tlospital 
1927-1943 

Ccbs 6S — 3 G 7 

0-10 

1 

0.3% 


10-20 

0 

1.0% 

17.7% 

20-30 

14 

3.8% 


30-40 

44 

12 0% 


40-50 

08 

18.5% 


50-00 

93 

25.3% 


00-70 

84 

22.9% 

82.3% 

70-80 

48 

13.1% 


80-90 

7 

1.9% 


90-100 

2 0.0% 
307 

Gynecologic Cases — 7f> 
1942-1945 


10-20 

0 

0 


20-30 

5 

0.7% 

28.0% 

30-40 

10 

21.3% 


40-50 

22 

29.3% 


50-00 

13 

17.3% 


00-70 

11 

14.7% 

72.0% 

70-80 

7 

9.3% 


80-90 

1 

75 

1.3% 



the profunda. There was an older clot in the common femoral vein that did 
not connect with the clot in the superficial femoral stump. It could be argued 
that either the common femoral vein was not properly explored or that the 
clot in the common femoral was caused by the clot in the stump of the super- 
ficial femoral vein. This calamity has made us realize that it is essential to 
tie the vein off close to the profunda and that prophylaxis at the time of opera- 
tion is probably better than 2 to 3 days later. 

Results 

There has been no immediate mortality from the operation for ligation of 
the femoral veins and, except for an occasional lymphorrhea from the wound, 
no serious complications have occurred. In other hands the femoral artery has 
been mistaken for the femoral vein and ligated. This is mentioned only because 
it has been done. There is a little postoperative morbidity. Swelling of the legs 
after ligation of the superficial femoral vein may occur but it does not persist 
after six to twelve montlis. If it persists after twelve months, it is reasonable 
to feel that a true phlebitis had been present at the time of operation, and it 
is well known that swelling does occur after phlebitis. Superficial vein ligation 
by itself should be without any sequela. Common femoral vein ligation, how- 
ever, is followed by swelling of the legs in a larger percentage of eases. If the 
saphenous vein and the common femoral vein are both ligated, it is quite likely 
that swelling of the leg will follow. In cases where the saphenous has been pre- 
viously ligated, it is well before tying off the common femoral vein, to see how 
much venous pressure there is in the distal femoral vein before ties are placed 
about the common femoral. The superficial femoral can be tied safely along 
with the saphenous but when all three are to be ligated, due consideration should 
be given to the filling of the distal vein before ligation. Tension in that vein 
should indicate that the surgeon should not be too radical. 

To our loiowledge emboli have never occurred at the time of ligation or 
during the use of suction in the removal of clots from above. Emboli hpe 
followed interruption of the veins but few have been fatal. Emboli following 
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femoral veins. If there is a free flow of blood from the profunda tlirongli the 
venous incision then it is considered open. If the profunda and the common 
femoral are open or cleared out, interruption of the superficial femoral may 
])e carried out. This is done.bj- means of sillc ligatures just below the profunda, 
for if not a clot may form in the stump of the superficial femoral which may 
propagate and lead to an embolus. In a personal series of eases this phenomenon 
has occurred three times. Interruption is now always done at the profunda 
branch. It is safest to place one stitch ligature through the vein for occasion- 
ally a tie maj’- be forced off and this may prove to lie very embarrassing. If the 
superficial femoral and the profunda are involved, it is essential that the com- 
mon femoral vein be ligated. This ligation is carried out below the area where 
the saphenous vein empties into the femoral, for it is not wise to tie off all the 
veins. A small dressing is placed over the wound, no leg bandages are applied, 
and the patient sent back to bed. Bed exercises are continued and the patient 
is allowed out of bed the same day, or at least bv the next day. 

Occasionally it may be necessary to go still higher than the common femoral 
vein and ligate the iliac veins or the vena cava. Ligation of the common iliac 
veins of the right side of the pelvis is much easier than the left side, due to the 
position of the left common iliac behind the sigmoid mesentery and behind the 
left common iliac artery. Ligation of the external iliac veins is very simple 
but it is not the operation of choice for abdominal varicosities may develop 
from the branches of the saphenous at its femoral junction. Prophylactic liga- 
tion of the external iliac veins at the time of total liystereetomy is very- 
simple and although it has been done a number of times and no untoward de- 
velopments have yet occurred, nevertheless it will be avoided until more in- 
formation about abdominal varicosities is obtained. Vena e.ava ligations done 
either through the posterior peritoneum or retroperitoneally are not difficult 
and in patients with pelvic plilebitis this operation should be seriously con- 
sidered. It has been done a great many times and the results are not too 
serious. In a few cases the legs have shown a tendency to swell and become 
ulcerated, but saving the life of the patient makes this complication very minor. 

Prophylactic Interruption 

Although most of the surgeons of our hospital agree about ligation of veins 
for earty thrombophlebitis or phlebothrombosis we are not all in agreement 
about the prophylactic interruption of veins. Inasmuch as most fatal emboli 
occur in patients 60 ymars of age or older, it has been considered wise at the 
time of operation to interrupt the superficial femoral vein to prevent the occur- 
rence of emboli. This procedure can be done easily^ after the operation has been 
concluded. Table V compares the ages of the general surgical cases as presented 
by^ Allen and his co-workers and our series of 75 cases, and shows the relative 
high incidence of thrombo embolic disease in the older age groups. 

In our experience, ligation of veins adds but very little to the shock of the 
operation and delay^s it but a short time. In patients who have had phlebitis 
or a previous embolus following a previous operation, this maneuver would seem 
advisable. The ligation is often done in our hospital either 2 to 3 days after the 
original operation or at the time of the operation. It should be done at the 
time of operation for in the 2 to 3 day^s following the operation a thrombosis 
may have occurred. In one heartbreaking experience ligation of the veins was 
done three day^s after operation, the ties were placed inches below the pro- 
funda and on the fourteenth day’- the patient died of a fatal pelvic embolus. 
Because of the ligation the diagnosis of pulmonary^ embolus was not made, and 
she was considered to have a coronary thrombosis. At autopsy’, a small clot 
was found in the stump of the left superficial femoral vein between the tie and 
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and Obstetrics, Oehsner Clinic) 

I T IS extremely important that physicians realize the full import of the com- 
plications and sequelae occasioned by intravenous clotting. Every physician 
is naturally upset when one of his patients dies, hut he is usually less disturbed 
if the death is due to pulmonary embolism than to peritonitis or some other 
cause. In the former case, he believes that the death was unavoidable ; in the 
latter case he thinks that death might have been prevented. Yet, the advances 
made in the past decade in our Imowledge of intravenous clotting make us 
wonder whether or not death from this complication should not be classified 
as preventable. Similarly, should not the same be true of -the sequelae? 

Intravenous clotting is of two types, phlebothrombosis and thrombo- 
phlebitis, Phlebothrombosis has been defined as a "partial or complete venous 
occlusion by an intravascular clot which is unassociated with inflammation, the 
clot being loosely attached to the vein wall.”^^ Because of its loose attach- 
ment, this type of thrombus is the one most likely to break away and result in 
pulmonary infarction and embolism. Thrombophlebitis is "a partial or com- 
plete venous occlusion by an intravascular clot which is associated -with, and 
dependent upon inflammation of the vein wall.”^^ In thrombophlebitis the 
clot is strongly adherent, and, unless suppuration is present, rarely results in 
pulmonary infarction or embolism. 

Etiologic Factors 

The etiologic factors involved in intravenous clotting are cardiovascular 
lesions, varicosities,®''^ vasoconstrictors,® obesity,®’ ®’ ®® focal infection,®’ ® 
cancer,^® dehydration and demineralization, “ anemia, ^^■^® ti'auma,®’ sepsis, 
circulatory collapse,^^ chilHng,^® posture,^^'^® immobilization,^®’ abdominal 
distention,®^ interference with full respiration,®®'®® and mechanical retardation 
of the venous flow and advancing age.®® 

Some authors®'’ ®® consider thrombophlebitis a later stage of phlebothrom- 
bosis, but all recognize that intravascular clotting can be of two types, phlebo- 
thrombosis and/or thrombophlebitis. In thrombophlebitis the clot can tmdergo 
liquefaction as a result of infection and produce purulent septic phlebitis (sup- 
purative phlebitis). This is especially true in cases of pelvic thrombophlebitis 
occurring in postpartal or postabortal sepsis, where the thrombotic process 
begins in the vessels of the placental site, the veins of the uterine wall or 

•Read (by Invitation) at the Sixty-Ninth Annual Meeting of the American Gynecological 
Society, Hershey, Pa., June 3 to 5, 194G. 
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vein interruption is usually due to faulty technique and should not occur if the 
operation is done correctly. If emboli do occur they are not fatal and the use 
of dicoumarol has prevented further emboli. 

After ligation of the veins of the legs, even if there are signs of a definite 
phlebitis, early mobilization maj’- be carried out. Often the legs are tender 
after ligation for there may be a clot below the point of ligation and distention 
occurs due to this clot and is responsible for the tenderness. Some believe that 
post ligation tenderness is indicative of. the fact that there was a phlebitis 
present before operation. It is more likely that a clot has been formed due 
to the ligation and distention of the vein caused tenderness. 

Clots were found at the time of ligation in 19 per cent of the patients 
operated upon on the Gynecologic Service. It is most satisfying to find clots 
in the veins at the time of ligation because tl)e operator feels he has accom- 
plished something. It is much safer, however, to operate when thrombosis is 
thought to be present and to believe that the operation was done before propa- 
gation of the clot occurred. 


Conclusions 

1. All the surgeons of the Massachusetts General Hospital are convinced 
that interruption of the femoral veins is essential after a sublethal embolus or 
infarct. 

2. Nearl}’- all are agreed that interruption of the femoral veins is essential 
after the diagnosis of thrombophlebitis or phlebothrombosis has been definitely 
made. 

3. The danger to the patient from interruption of veins properly done is 
minimal and it is apparent that the operation is a lifesavhig one. 

4. Morbidity and mortality are extremely small in the surgical attack upon 
thrombosis in the veins of the legs. 
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Present-day concepts in the management of phlebothrombosis are repre- 
sented by two schools of thought. Allen/® Ochsner/®’ Homans/® Evans/® 
and their co-workers favor venous ligation above the thrombotic process, even 
if it be necessary to ligate the vena cava, Bauer, Crafoord and Jorpes/® 
Evans/® and others advocate both the prophylactic and therapeutic use of 
dicoumarol or heparin. We have had no experience with the use of heparin 
or dicoumarol, but have used the surgical treatment for this complication. 

The incidence of pulmonary embolism following gynecologic operations 
reported in the past three years at first glance seems small. However, when 
it is realized that this complication accounts for from 12.3 per cent to 25 per 
cent of all deaths following gynecologic operations,®®'®® its importance becomes 
apparent. By means of improved technique, better anesthesia, good pre-opera- 
tive preparation of the patient, sulfonamides and antibiotics, plasma, and blood 
transfusions, the mortality rate following surgical procedures on the female 
pelvis has decreased materially. Deaths from hemorrhage and sepsis have 
declined, but pulmonary embolism remains a major problem. As stated pre- 
■^dously, the greater number of pulmonary emboli and infarcts occur from 
thrombi arising in the area drained by the vena cava. The incidence of 
thrombophlebitis and phlebothrombosis following pehdc operation varies in 
reported series from 0.65 per cent to 3.9 per cent®®’ ®®’ ®® in the former and 
0.16 per cent to 1.3 per cent in the latter.®®’ ®® It is interesting to note that in 
the series studied only two reports differentiate beween phlebothrombosis and 
thrombophlebitis, namely, those from Boston and New Orleans, from which 
most of the literature pertaining to these complications has emanated. It is 
extremely important to differentiate these two types of intravascular clotting, 
since different methods of therapy are indicated in each. 

At Charity Hospital in New Orleans during the period July 1, 1939, to 
Jan. 1, 1946, there were 32,198 admissions to the gynecologic service, and a 
total of 536 deaths from all causes, exclusive of abortion. A study of the 
records of all deaths and autopsy records, when autopsy was obtained, showed 
that intravenous clotting was present in the pelvic veins in 50 cases. No men- 
tion is made of routine examination of the veins of the lower extremities. If 
such an examination had been made, and if autopsy had been performed on all 
patients who died, undoubtedly the incidence of intravascular clotting found 
in the channels of the inferior vena cava would have been higher. This gives 
a minimal, irreducible, and uncorrected incidence of 9.3 per cent in this series 
of 50 cases of proved intravascular clotting in 536 gynecologic deaths. In 
these 50 autopsies, pulmonary embolism was found to be present in 12 cases of 
phlebothrombosis and four eases of suppurative thrombophlebitis of the pelvic 
veins. The latter will be discussed later in this presentation. Of the 12 cases 
of pulmonary emboli, six occurred follo^ving operations on the female pelvis, 
particularly hysterectomy for uterine fibroids, although one followed repair 
• of a urethral diverticulum. In this latter case, in addition, the patient had a 
‘'trophic ulcer of the left leg” which no doubt played a part in the production 
of the intravenous clot. 

More important than the deaths recorded from pulmonary emboli follow- 
ing operation is the fact that five of these fatal emboli occurred in patients 
who were not operated on, but who were being prepared for operation for a 
pelvic tumor associated with edema of the lower extremity or extremities, the 
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pampiniform plexus, or in the vagina, and extends into the uterine, ovarian, 
hypogastric, iliac, or renal veins, and not infrequently into the vena cava. 

In phlebothromhosis or thrombophlebitis, unassoeiated mth puerperal 
sepsis, the intravascular clot originates, in a considerable number of cases, in 
the lower part of the leg.^"’ Ingi’aham,'*'* in a study of 246 unselected 

autopsies, observed tlirombosis of yeins of the pelvis or legs in 28 instances 
(11.4 per cent) whereas Pretten^*"’ found that in 133 out of 144 fatal emboli the 
thrombus originated in the region drained by the vena cava. McCartney^® 
noted the frequency of thrombosis of the deep veins of the leg among middle- 
aged and old persons forced to bed for A'ai'jdng periods of time, the incidence 
of thrombosis being 52.7 per cent, with bilateral involvement 110 times and 
unilateral involvement 75 times. Although less frequent in younger individ- 
uals, the same can occur in any iiatient of aii}’- age who is forced to bed for a 
long period of time or whose lower extremity or extremities are immobilized 
for one reason or another. 


Phlebothrombosis 

The fact that the signs and symptoms of bland intravascular clotting are 
minimal makes the diagnosis of phlebothrombosis exceedingly difficult unless 
its possibility is constantly kept in mind. Unlike thrombophlebitis, there is 
usually little or no swelling, pain, or fever, and sometimes pulmonary infarc- 
tion or embolism is the initial symptom.®®’ Any persistent or undue elevation 
of the temperature, pulse, or respiration should arouse suspicion, and repeated 
examination for clinical signs of phlebothrombosis should be made.®® Homans’ 
dorsiflexion sign, a valuable diagnostie adjunct, was found in 139 of 237 cases 
in Allen’s series. This same author found some degree of swelling and tender- 
ness in the greater proiiortion of his cases. Examination of the legs should be 
a part of the routine of the postoperative or postpartal care of patients con- 
fined to bed. A complaint of pain in the chest or ache or pain in the lower 
extremities, no matter hoAV slight, should not be casually dismissed. In some 
cases, marked edema of the leg is found in phlebothrombosis, espeeiall}’’ if the 
common femoral vein is involved. This is more CAudent in eases of tumors of 
the pelvis in AA^hieh the edema and SAA'^elling is too often ascribed to pressure 
by the tumor and the true etiology is undiagnosed. Any case of unilateral 
edema, and particularly those associated Avith pregnancy or pelvic tumors, 
should be considered to be due to phlebothrombosis of the femoral or pelvic 
Amins until proved otherAAUse. Grave and fatal embolism Avill result if particu- 
lar care is not taken to rule out this condition. 

The treatment of phlebothrombosis varies in different clinics. The time 
honored and, in our opinion, “horse and buggy” therapy — SAvathing of the ' 
leg in cotton batting and elcAmtion of the affected part — is still all too fre- 
quently employed. Certainly, it does not prevent pulmonary infarction or pul- 
monary embolism and, although the patient may survive 'the prolonged con- 
valescence, the possibility of postphlebitic edema and ulceration leaves much 
to be desired when this method of therapy is used. 
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latter being ignored and probably assumed to be due to pressure by tlie 
growth. In the light of our present-day knowledge of phlebothrombosis, these 
deaths may be considered to have been preventable. In contrast to the five 
cases of fatal emboli just mentioned, there were three patients, admitted to 
the Tulane Gynecologic Service at Charity Hospital with the same syndrome, 
in whom phlebograms confirmed the presence of phlebothrombosis and, at 
operation hy the senior author, the left common iliac vein was found throm- 
bosed to the formation of the vena cava ; recovery ivithout ill effects followed 
ligation of the vena cava and hysterectomy. There is no way of proving that 
these 2 ?atients would have died had not ligation above the thrombus been prac- 
ticed, but in the light of the five patients with the same syndrome who died 
while undergoing preoperative care, this conclusion seems justifiable. To 
reiterate, we believe that any patient with unilateral edema of the extremity 
either with or without pelvic tumors should be considered as having an intra- 
vascular clot of the common femoral and/or iliac vessels until proved other- 
wise, and vein interruption should be the first step in the care of the pelvic lesion. 

In recent reports concerning maternal mortality, the incidence of fatal 
pulmonary emboli varies from 4.7 per cent to 20 per cent'^"'®^ of all obstetric 
deaths. At Charity Hospital in New Orleans there were three deaths due to 
pulmonary embolism in 194 deaths reviewed by the author, an incidence of 
1.5 per cent. In our series, neai’ly all eases of pulmonary infarction or em- 
bolism followed suppurative pelvic thrombophlebitis, and this will be discussed 
later in this presentation. 

Thrombophlebitis (Phlegmasia Alba Dolens) 

As contrasted with phlebothrombosis, the diagnosis of thrombophlebitis 
of the veins of the extremities is not difficult. Usually fever is present ; there 
is a great deal of pain, a variable degree of swelling, ranging from mild pit- 
ting edema to massive edema, tenderness along the course of the involved vein, 
and in cases of deep vein involvement, particularly the femoro-iliac veins, 
pallor and cyanosis in the involved extremity. The swelling is not totally due 
to increased veiidus pressure resulting from venous blockage by the thrombus, 
but is partly due to accumulated perivascular fluid.^° 

Ochsner and DeBakey^® have shoivn that as a result of venous blockage 
there is a reflex vasospasm throughout the vascular tree of the involved ex- 
tremity and, as a result, arteriolar pulsations are diminished producing capil- 
lary stasis and consequent anoxia of the capillary endothelium; consequently, 
capillary peimeability is increased with exudation of fluid into the perivascu- 
lar spaces, producing a vicious circle. Not infrequently, folloiving subsidence 
of the acute inflammatory process, the patient continues to have considerable 
edema or other undesirable sequelae for the rest of her life. Here, the per- 
sistence of symptoms is probably due to perivascular fibrosis, the production 
of which is favored by lymph stasis. Following blocking of the sympathetic 
nerve supply to the involved extremity, the vasospasm can be overcome; this 
results in a decrease in venous pressure, diminished filtration pressure, and a 
tendency to prevent the increased tx’ansudation into the perivascular spaces. 
In addition, normal arteriolar pulsations re-establish the oxygenation of the 
vascular endothelium and return the permeability of this membrane to normal. 
Furthermore, the return of normal pulsation increases the flow of lymph and 
its removal of perivascular fluid. 



952 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


recent years have consulted the gynecologists in case of pulmonary infarction 
occurring in the female in order to rule out the pelvis as a focus. Conse- 
quently, the number of cases of this condition terminating fatally on the 
medical wards has been reduced in the past few years. 

To appreciate fully the problem of postabortal and postpartal sepsis and 
septic deaths in gynecologic disorders encountered in an institution like 
Charity Hospital in New Orleans, which serves as' a '‘dumping ground’’ for 
all types of cases throughout Louisiana, one needs only to review the follomng 
figures. During the period July 1, 1937, to Jan. 1, 1946, of 32,198 patients 
exclusive of abortion admitted to the gynecologic wards of Charity Hospital, 
536 died. 

As stated previously, of the cases autopsied, 50, or 9.3 per cent, showed 
intravascular clotting in pelvic veins. In 12 instances bland clotting or phlebo- 
thrombosis was found, but, in the remaining 38 cases, suppurative pelvic 
thrombophlebitis was present and followed all types of gynecologic operations. 
A large number (11 eases) was associated with cul-de-sac or tubo-ovarian 
abscesses. This is not surprising, for here we have patients confined to bed 
for a long time with a suppurative process in intimate relation with the large 
pehde veins — two of the most common etiologic factors producing thrombo- 
phlebitis. Certainly, earlier surgical drainage of pelvic abscesses, as well as 
particular attention to having these patients move the extremities many times 
a day while in bed, is indicated if the complicating factor of suppurative pelvic 
thrombophlebitis is to be prevented. Fatal pulmonary embolism occurred 
four times, due to detachment of clot, by the suppurative phlebitic process. 
In one case of suppurative pelvic thrombophlebitis with pulmonary infarction, 
following vaginal hysterectomy, vena cava ligation was performed with imme- 
diate recovery and no untoward effects. During the same period there were 
44,027 deliveries at the same institution and 6,314 cases of abortion. In the 
former, there were 194 deaths, and in the latter, 70, a total of 264 maternal 
deaths in 50,341 eases, or 0.53 per cent. 

Autopsy was not performed in all these eases; however, of the cases 
autopsied, 31 showed intravascular clotting of the pelvic veins, an uncorrected 
incidence of 11.7 per cent for all deaths, or 35 per cent of deaths due to puer- 
peral sepsis. Undoubtedly, a greater percentage of autopsies (coroner’s cases), 
especially of fatal abortion, would have matei’ially raised this figure. In nine 
cases pulmonary infarction was found, and in three additional eases pulmonary 
embolism was observed. Again, the fact that an active suppurative process 
is present in the clot allows for liquefaction and infarction or embolism. Of 
course, the statistics just cited do not include patients having puerperal sepsis 
whose hospital course and history of infarction led to a diagnosis of pelvic 
(suppurative) thrombophlebitis and who died but on whom autopsy was not 
performed, nor do they include the patients operated on in whom the presence 
of intravascular clotting in the pelvic veins was proved or those who recovered 
under medical regimens. 

Although the mortality rate in puerperal sepsis has been reduced by the 
advent of chemotherapy and antibiotics,®^’ it is still a leading cause of death 
in postabortal and postpartal sepsis.''^''"’ Undoubtedly, the early and proper 
administration of these therapeutic agents is responsible for a considerable 
decrease in fatal cases, the fact remains that all cases are not cured by their 
administration. 

Another factor to consider in statistics concerning deaths due to sepsis in 
obstetrics is whether one follows the patient throughout the course of preg- 
nancy or the patient suddenly has been thrust upon him with a well-developed 
sepsis already present. The same can be said of the time interval between 
the performance of a criminal abortion and admission to a hospital. In two- 
thirds of the deaths occurring from postabortal sepsis at Charity Hospital, the 
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The incidence of thromhoplilehitis of the extremities following gyneco- 
logic operations at Charity Hospital is about 0.12 per cent. In our private 
practice, the incidence is 0.16 per cent. This is lower than that of collected 
series®®’ from other sections, and is probably due to several factors, of 
which climatic conditions and prophylactic therapy play important roles. The 
incidence of this complication following delivery is fairly constant in all re- 
ported series. At Charity 'Hospital in New Orleans, the incidence is 0.06 per 
cent, and in our private practice, 0.1 per cent. 

Infarction and embolism in thrombophlebitis of the extremities are rare 
but these complications, although not dangerous to life, can prolong convales- 
cence and may produce disfigurement and disability; for these reasons alone 
the importance of proper and earlj’’ application of therapeutic measures is 
evident. As in phlebothrombosis, the time-honored treatment has consisted 
of elevation of the leg, application of cotton batting and heat tent, and, in 
some instances, application of leeches along the course of the involved vein, 
roentgen rays and continuous caudal anesthesia, vein ligation, heparin, and 
dicoumarol. However, today, we believe that the treatment par excellence of 
this complication is lumbar paravertebral sympathetic block with procaine 
hydrochloride as advocated bj^ Ochsner and DeBakey. The relief from pain 
is dramatic and the early and permanent subsidence of edema and fever to- 
gether vath the fact that convalescence is noticeably shortened leave little 
to be desired in this form of therapy. The technique is simple and ma}’’ be 
applied anywhere; no special equipment is needed. This method of therapy 
has been used at Tulane University since 1938 with consistently excellent 
results. 


Suppurative Thrombophlebitis of the Pelvic Veins 
(Septic Phlebitis) 

Because of its frequency as a cause of prolonged convalescence and serious 
complications including death, suppurative thrombophlebitis of the pelvic 
veins is of much interest and importance to the gynecologist and obstetrician. 
This condition is most frequently found in cases of puerperal sepsis (either 
postabortal or postpartal), although it may follow the application of radium 
to the female genitals, operations on the female genital tract, and suppurative 
processes in the adnexa.®^ In large general hospitals, such as Charity Hospital 
in New Orleans, with large clinics, large inpatient services, and no restrictions, 
except financial, as to who is eligible for admission, all types of cases of post- 
operative postpartal or puerperal sepsis are frequently encoimtered. 

Incidence . — ^In an attempt to find the approximate incidence of suppura- 
tive pelvic thrombophlebitis occurring in females at Charity Hospital in New 
Orleans, we reviewed all deaths occurring in females during the period from 
July 1, 1937, to Jan. 1, 1946. A number of the patients during the early years 
of this study died on medical wards where the true etiology of the condition 
remained unrecognized. Some were admitted with pulmonary infarction or 
a diagnosis of pneumonia. Since publication of an earlier preliminary sur- 
ygy04, 65 gf condition and the results following operation when medical 
therapy failed, the internists have become aware of the important relations 
between pulmonary infarction and the female pelvis, and consequently in 
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abortion preceded admission to the hospital b 3 ’- ten days or more, a few pa- 
tients being moribund on admission. At Charity Hospital, as elsewhere, there 
has been a material reduction in tlie deaths due to puerperal sepsis since the 
advent of chemotherapy and penicillin, but fatalities still result. 

The routine management of abortion on the Tulane Service at Charity 
Hospital has been changed but little since 1928. The conservative tenets®® set 
forth by our preceptors, the late Drs. C. Jeff Miller and Hilliard E. Miller, 
are still closely followed, the only addition being penicillin and an earlier and 
more complete ligation of the venous return from the uterus in cases failing 
to respond to conservative therapy. 

The question of tlie value of venous ligation in the treatment of puerperal 
sepsis®^'®® is an old one, there being great diversity of opinion as to when to 
ligate, what veins to ligate, whether or not the patients would not have sur- 
vived without operation, and whether the percentage salvage folloiving oper- 
ation justifies such a procedure. Our primaiy interest as phj’^sicians is saving 
lives and we are convinced after observing a large number of eases over a 
period of eighteen j^ears that the operative management of cases of suppima- 
tive pelvic thrombophlebitis failing to respond to conservative therapy will 
save lives that otherwise would be lost. 

Miller®®’ ®' and Miller®® reported some of their cases of venous ligation; 
the results were sometimes brilliant, sometimes depressing. In retrospect, we 
believe that some of the failures were due to the fact that the operation was 
pei’formed too late in the course of the disease, and the normal venous return 
from the uterus was not interrupted. One of us (C, G. C.) also had failures 
before the decision was made to ligate the vena cava and ovarian veins rou- 
tinely in eases in which the conservative regimen was of no further avail and 
operation was indicated. 

A definite diagnosis of suppurative pelvic thrombophlebitis is fairly diffi- 
cult to make. Other causes of fever and/or chills must first be eliminated. 
A history' of delivery, abortion, operation, or application of radium is usually 
obtained, and the patient’s pulse, respiration, and temperature closely fol- 
lowed. If spiking fever and chills are present, less difficulty is encountered, 
but all patients do not show these characteristic signs or symptoms. In occa- 
sional eases, a plateau-like temperature curve is found and chills may be 
absent. A fairly constant finding is an elevated pulse and a patient who does 
not look as sick as the findings would indicate. On vaginal examination, little 
or no exudate is found in the parametrial areas, and occasionally one can feel 
the thrombosed veins, but this is not a constant finding. 

Thrombosed veins should be looked for not only in the parametrial area, 
but along the whole vaginal wall. In one case (No. 13) we were able to pal- 
pate a large thrombosed' vein extending from an infected episiotomy wound 
up and into the parametrial areas. In an earlier report®* we showed that 85 
per cent of these eases had infarction into the lung, and that all lung infarcts 
do not produce the typical pleural pain and bloody sputum, but can be silent. 
As many infarcts can be detected only by means of roentgenograms, chest 
plates are routinely made in all patients showing sepsis, and the roentgeno- 
gram of the chest is repeated if the patient fails to respond to conservative 
therapy. The frequency with which small pulmonary infarcts are erroneously 
diagnosejd by roentgenograms has been previously reported by us,®* and more 
recently by Krause,®® who states ‘‘The roentgen diagnosis of pulmonary in- 
farct is probabty subject to a greater percentage of error than that of any 
other lesion of the lung.” 

Blood cultures are of value if the result is positive, especially in determin- 
ing whether or not the organism is penicillin-resistant or sulfa-fast. However, 
if negative, it in no way rules out the presence of suppurative pelvic thrombo- 
phlebitis. 
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tion and resulting lung abscess. During that period of time .she ■was pcrfcclly 
■well, had no edema of the extremities, and engaged in all type.s of social, 
athletic, and household activities. Another patient (Case 8) died of third 
degree burns incurred celebrating V-J day Ihrcc years after ligation. Up 
until death she was perfectly well, in excellent health, and had no edema of 
the extremities or complaint of any hind. The third death (Case 1) occurred 
from hemorrhagic encephalitis following ai'senical therapy for syphilis two 
years after ligation. The remaining patients show no edema of the extrem- 
ities. There are no dilated abdominal, thoracic, or peripheral veins, and ac- 
tivities of all types are unrestricted. Three have become pregnant since and 
aborted, whereas one has delivered two full-term children. In no patient was 
there any antepartal, intrapartal, or postpartal complication of any sort. Vag- 
inal examination bn all revealed no evidence of any lesions or varicosities of 
the ■vulva or vagina. Hemorrhoids were not present. 

Dr. George Burch and his co-workers®^’ of the Department of Medicine 
at Tulane UniAmrsity liaAm studied these patient’s circulatory status in the 
loAver extremities at regular intervals and state: “Although the venous pres- 
sures of the lower extremities remained elevated and the volume of pulsations 
of the toes Avas reduced, there AAmre ;io objective ill effects noted in the loAver 
extremity as long as four years folloAving operation. There Avas remarkably 
good compensation of the circulation folloAving ligation of the inferior vena 
cava. The rate of Avater loss from the loAver extremities determined on five 
patients eight days postoperatively Avas found to be normal.” 

In the last feAv years reports of cases in Avhich vena cava ligation®^’ ®® had 
been performed for phlebothrombosis have appeared in the American litera- 
ture. All authors report good results Avith no postoperative sequelae and a 
minimal amount of edema, except Linton (quoted by Allen) Avho seemed dis- 
turbed by the fact that tAvo of his patients shoAved postoperative edema and 
ulceration. We firmly believe that Ave have not seen these complications in 
the patients in Avhom Ave have ligated the vena cava because, in the earlier 
eases, Ave routinely blocked the lumbar sympathetic ganglia on either side 
postoperatively daily for four to fiAm days, and in our later cases Ave sectioned 
the right and left sympathetic chains at the time of ligation. 

Oehsner and DeBakey®^ have sIioaati that any trauma to a large blood ves- 
sel of an extremity throAvs the Avhole Amscular bed into vasospasm, and that 
this spasm is responsible for some of the edema. Therefore, Ave believe that 
in ligation of vessels the size of the iliac or Amna caAm, the right and left 
lumbar sympathetic ganglia should be blocked routinely, or at the time of 
operation the lumbar sympathetic chains should be sectioned in order to re- 
lieve the spasm and minimize the possibility of untOAvard sequelae. 

Discussion 

The complications arising from intravascular clotting in gynecologic and 
obstetric practice have been reAuCAved. To prevent these complications it is 
necessary that the patient be brought to the operating or delivery room in the 
best possible condition. Focal infection should have been removed, dehydra- 
tion and demineralization combated, anemia eliminated by means of blood 
transfusions and hemopoietic stimulants, circulatory collapse and chilling pre- 
vented, abdominal distention minimized, and any interference AAOth full respi- 
ration and any mechanical retardation of the Amnous return flow, such as 
pilloAVS under the knee and perineal lights Avhich involve flexion of the knee 
over holders, eliminated. Patients Avith varicosities should have their legs 



COLLINS AND NELSON: PHLEBOTHROMBOSIS AND THROJIBOPHLEBITIS 955 


In onr series (Table III), palpable thrombosed vaginal or pelvic veins 
were found on vaginal examination in only 36 per cent of the eases, whereas 
at the time of operation, inspection and palpation of the pelvic viscera dis- 
closed palpable and visible thrombotic veins in all cases but one. Chills were 
present in every ease of suppurative pehue thrombophlebitis, and, as was 
expected, chills were not observed in the two eases of pelvic vein phlebo- 
thrombosis, nor did the latter show any marked temperature rise, whereas, in 
the former group, all had temperatures ranging from 103° to 105° F. 

Pulmonary infarction was not present in the two cases of phlebothrom- 
bosis, but was present in all but one of the eases of suppurative pelvic tlirombo- 
phlebitis, and in four instances could be classified as massive. In addition to 
the cases herein reported, there have been four more patients who had liga- 
tion of the vena cava and ovarian vein for septic pelvic thrombophlebitis per- 
formed by another member®^ of the Department of Gynecology, Tulane Uni- 
versity, during the period of January, 1943, to January, 1946, with resulting 
complete recovery. These four cases and Cases 11 and 12 of this series were 
not seen by us (on military leave), but are added to our personal series to 
complete the study of all cases of ligation of vena cava and ovarian veins 
performed by members of the Tulane Gynecologic Department, and thus bet- 
ter evaluate the efficiency of the procedure and present an uncorrected series. 

There were no deaths in the cases in which the procedure was performed 
for phlebothrombosis or suppurative thromboplilebitis of the pelvic veins fol- 
lowing gynecologic operations (Cases 1, 2, 3). The uncorrected mortality rate 
for all cases in which the procedure was performed for puerperal suppurative 
pelvic thromboplilebitis is 13.3 per cent (Table III). There were two deaths 
(Cases 6 and 12). In one the patient was practically moribund when operated 
on, and the thrombus extended from the left ovarian^vein into the renal vein. 
At autopsy, it ivas found to continue into the inferior vena cava and superior 
vena cava ending in a core in the auricle of the heart. In addition, the patient 
had peritonitis at the time of operation (Case 6). The second death followed 
the operation by six days, and at autopsy the patient was found to have mul- 
tiple embolic abscesses of the kidney, spleen, and lung. It is interesting to 
note that this patient was treated udth penicillin and sulfonamides preopera- 
tively, and probably the operation was perfox’med too late (Case 12), Patients 
13 and 14 were also operated on later in the disease than the cases seen prior 
to the author’s entry into military service (1942), as we wished to give the 
patient every chance to recover by conservative measures and evaluate large 
doses of penicillin. These two patients did not respond, and ligation was per- 
formed. In Case 13, the thrombus in the left ovarian vein reached to within 
4 mm. of the renal vein, but we were able to ligate proximal to it. We almost 
waited too long in this instance. In Case 14 the same trial of penicillin w'as 
given, and we procrastinated longer than our surgical judgment deemed it 
wise. The patient recovered, but noiv has an active endocardial lesion which 
we believe might have been prevented had we operated earlier, "when it be- 
came evident that penicillin and sulfonamides were not producing the desired 
result. This result is classed as good. All other cases in which we performed 
vena cava and ovarian vein ligation for phlebothrombosis or suppurative 
thrombophlebitis of the pelvic veins had excellent and, in most instances, 
dramatic results. In all cases sulfonamide and penicillin therapy was dis- 
continued at operation. 

Pollow-up examinations have been performed regularly to the time of 
writing on all patients except three, who died from two to three years folloiv- 
ing vein ligations. In none could the procedure in any way be associated 
with death. In Case 10 death followed operation, being performed for a pul- 
monary condition initiated by the patient’s original infarctions prior to oper- 
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tightly Avrapped in elastic bandage prior to operation or delivery. Postopera- 
tively, the patient should be made to move the extremities, wiggle the toes, 
or perform bicycle exercises to the greatest degree possible and many times 
each day. Early, selected, controlled ambulation should be encouraged and, 
of course, operation or delivery should be as aseptic, hemostatic, and atrau- 
matic as possible. 

Conclusions 

1. By simple preoperative and postoperative measures, the incidence of 
intravascular clotting, either aseptic or septic, can be lowered, and in this way 
a number of deaths and disabling and disfiguring sequelae can be prevented. 

2. The routine postoperative or postpartal examination of the patient’s 
legs is as important as examination of the abdomen. No complaint of thoracic 
pain, pain in the leg, or swelling of the leg should be casually dismissed, 

3. Gases of pelvic tumors with unilateral or bilateral edema of the legs 
should be considered as having phlebothrombosis of the deep veins of the 
extremity or pelvis until otherwise proved. One should be careful about 
ascribing the edema or swelling to pressure produced by the growing tumor. 
In all cases in which phlebothrombosis or thromboplilebitis is found to be the 
etiologic factor, adequate therapeutic measures should be instituted prior to 
surgical attack on the abdominal tumor. 

4. In eases of suppurative pelvic thrombophlebitis failing to respond to 
conservative measures, and especially those in which infarction has occurred, 
surgical therapy should be instituted. 

5. If surgical therapy is instituted, the return flow of the blood from the 
uterus should be ligated, i.e., ligation of the vena cava and both ovarian veins. 

6. Ligation of the vena cava and ovarian veins will save a number of 
lives, and the complications following this procedure are slight, if any. 

7. Following ligation of the vena cava, the chances of postoperative com- 
plications can be minimized if the patient has routine postoperative lumbar 
sympathetic blocks, or if the sympathetic lumbar chain is interrupted at the 
time of operation. 

8. Although the death rate from puerperal sepsis throughout the country 
has been materially lowered since the advent of chemotherapy and antibiotics, 
sepsis is still a major factor in the production of maternal mortality. 

9. It is hoped that with the advent of newer chemotherapeutic agents and 
antibiotics, by legislation directed against abortionists and by education of 
the public and physicians, some day we will be able to report not on how 
many patients died of puerperal sepsis or survived puerperal sepsis as a re- 
sult of conservative or surgical therapy, but that we no longer see this dreaded 
complication on our service. 
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Our tlierapy is simple, never surgical. Gynecologists are "well aware that many patients 
are predisposed to plilebothromhosis and thrombophlebitis. Surely, all of these should have 
preoperative determination of prothrombin activity and coagulation time, as well as other 
prophylactic care. And I believe the time is near at hand when selected cases among this 
group of patients will be protected by preoperative prophylactic prothrombin-controlled dicou- 
marol therapy in small amounts, e.g., not over 100 mg. daily for one or two days. 

All cases on our service with inexplicable postoperative fever, rapid pulse, chest pain, 
or other intangible symptoms indicative of possible phlebitis or embolism are given 100 mg. 
of dicoumarol immediately, this medication repeated daily under prothrombin control if the 
symptoms persist. 

In cases with more definitely suggestive early evidence indicative of thrombophlebitis 
we give also one-half ampule (50 mg.) of heparin, intravenously, two or three times each 
twenty-four hours until repeated determinations of prothrombin activity reveal that a 100 
mg. daily dose of dicoumarol has become effective. When used for prophylaxis, we give no 
more than 100 mg. of dicoumarol daily, and endeavor never to reduce the prothrombin time 
below 50 per cent. 

Under a regimen as outlined, definite acute thrombosis is infrequent. In the event of 
its occurrence, our routine is that commonly advocated — lieparin intravenously every four 
hours until daily administration of conservative amounts of dicoumarol becomes effective, 
penicillin and sulfonamides in the presence of infection, local care of the affected part, 
forced fluids, free elimination and early ambulation. 

I have no views relative to the efficacy of venous ligations in contrast with measures 
previously employed. Heparin and dicoumarol therapy, one or the other, or both, is more 
simple, more safe and, I believe, more satisfactory. 

DE. JAMES C. MASSON, Eochester, Minn. — ^With few exceptions, the discussions of 
other papers on this program have been more or less in accord with the views of the essayist 
and I am sorry to raise a discordant note at this time. My views are radically different 
from those just presented. 

To begin with, I think that all venous clotting starts as a so-called phlebothfombus and 
it is not until the vessel is occluded and clinical change takes place in the thrombus and 
stagnated blood that elevation of temperature, pain, tenderness and swelling make the diag- 
, nosis of thrombophlebitis possible. In my experience, most of the fatal pulmonary emboli 
occur with little or no previous warning. Most fatal pulmonary emboli, on the other hand, 
may result from small floating thrombi or from small proximal extensions from a fixed 
thrombus and they may occur from above a ligature. In my experience it has been difficult 
to decide when and what veins should be ligated to protect against pulmonary embolism, and 
I think the promiscuous ligation of major veins as a prophylactic measure is not warranted, 
especially in view of the possible sequelae that may be a definite handicap to the patient in 
futm-e years. Furthermore, ligation of any veins above the common femoral must be con- 
sidered a major procedure on an already sick patient. 

Parasympathetic lumbar blocking with a local anesthetic is an efficient and valuable 
method of causing vasal dilatation with relief of pain and reduction of lymphedema. In the 
case of a very sick, frightened patient under tension this procedure is looked on at least as a 
minor operation; furthermore, I think that much the same results can be obtained by 
properly applied heat and proper elevation in a sling with suspension from above the bed. 
In patients in good condition, the addition of whisky by mouth has some vasodilating 
effect, and tends to relieve tension and improve morale rather than frightening and de- 
pressing the patient. 

I do not feel that ligation of a major vein should be considered lightly. I have only 
once ligated the left common iliac vein. It is now one and a half years since the operation 
and the patient is definitely handicapped and uncomfortable with a large swollen leg. I have 
not had experience with definite infection in veins such as occurs in cases of puerperal in- 
fection. In such cases ligation above the infected thrombus as advised by Dr. Collins might 
■pell be a lifesaving measure, On the other hand, a thrombus or embolus starting in the 
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1430 Tulane Avenue 

Discussion on Papers of Dr. Meigs and Dr. Collins 

DE. AETHTJE H. CUETIS, Chicago, HI. — As a preliminary, I wish to call your atten- 
tion to the fact that Dr. Collins’ statistics indicate that the thrombophlebotic syndrome has 
occurred in not more than one in 1,000 cases on liis service. 

I am in accord with Dr. Collins and Dr. Meigs in their emphasis of the need for watch- 
fulness in recognition of the earliest evidence of acute thrombosis. Elicitation of tenderness 
in the calf of the leg is important presumptive evidence of a venous lesion; it rivals a posi- 
tive Homans’ sign in the diagnosis of a thrombotic process. 

Meigs’ procedure of comparative mensuration of the legs, after marking with ink a 
prescribed .distance above and below the patella, is an ingenious contribution. 

I also agree with the essentials of the prophylaxis recommended against development 
of the thromboembolic syndrome. Prophylactic postoperative passive exercise of the legs is 
part of our routine. We also encourage all patients to move about freely in bed, but no 
specific exercises are ordered. I have always believed that pillows under the knees “jack- 
knife” the patient and are harmful; unfortunately, it is a favorite with nurses and with 
patients. 

Early ambulation has never appealed to me. It has always been our rule to permit 
patients to get out of bed as soon as they feel disposed to do so, but I am opposed to forced 
early mobilization; it may reduce the incidence of thrombosis, but I am convinced that it 
increases materially the amount of permanent postoperative discomfort. 

It is amazing to me that bilateral femoral vein ligation has become so popular with 
men of eminence in our profession. It is almost beyond belief that Dr. Collins has become 
an enthusiast over venous Egation in puerperal sepsis and that it. has appeared necessary 
to perform ligations in so many of the gynecologic patients operated on during the last five 
years at the Massachusetts General Hospital at a time when the efficacy of heparin and dicou- 
marol has already been demonstrated. 

In the May 18 issue of the Jcnmial of the Americcm Medical Association is a report 
from the Mariestad Hospital, Sweden, on the intravenous heparin treatment of 209 cases of 
acute thrombosis among 16,495 admissions during the last five years. The number of opera- 
tions was about 7,000, without a single postoperative death from thrombosis or embolism. 
There w’as a total mortality of three cases from pulmonary embolism among the nonoperated 
group. One of these received no heparin, one had only one injection before death, and the 
tlrird patient had far advanced thrombosis on admission. In contrast with these three fatal 
cases, there were 47 deaths from embolism during the preceding five-year period, when heparin 
was not available. 
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DE. LEWIS C. SCHEPFEY. — ^Philadelphia, Pa. — ^During the past live years, wo have 
become very alert in. trying to differentiate between phlebothrombosis and thrombophlebitis, 
and the implications concerned with them, on the Obstetrical and Gynecological Service at 
Jefferson Medical College Hospital. 

One of the things that has been stressed is the education of our house men in recog- 
nizing these conditions. There has been close cooperation between our department and gen- 
eral surgery. We have instituted a broad prophylactic program with which our staff mem- 
bers, residents and interns have become familiar. 

The necessity of active motion postoperatively, deep breathing, avoidance of cramped 
positions and pillows under the Imees, avoidance of distention, and early rising as soon as 
agreeable after operation, is stressed constantly. 

In addition, the house staff has been instructed to check the condition of the extremi- 
ties daily, and carefully to evaluate any and all complaints of pain or distress that might 
possibly be significant. We endeavor to distinguish between thrombophlebitis and phlebo- 
thrombosis on the basis of respective symptoms and physical signs, for our management of 
these conditions differs distinctly. 

Thrombophlebitis . — ^Here we have relied entirely upon the sjTupathetic block and in no 
case per se has Dr. Willauer, the surgical consultant urged the ligation of the femoral 
vein. Pain in the groin, medial aspect of the thigh or buttock, particularly when preceded 
by an unexplained fever or rapid pulse, suggest thrombophlebitis. Examination shows per- 
haps some abdominal distention, with tenderness over the femoral vein or groin. The foot 
of the affected limb or limbs may be cold and/or moist, though color may be normal. There 
may be edema of varying degree. 

Por such a symptom complex we elevate the foot of the bed about eight inches, keeping 
the patient flat, but moving about actively and encouraging pulmonary ventilation. Light 
dressings are changed, water balance is checked and corrected if indicated. 

Lumbar sympathetic nerve block (with eucupin-procaine solution) is carried out 
promptly if symptoms and signs continue to progress, but if coldness and moisture of the 
affected part or parts predominates, continuous spinal anesthesia at the 5th or 6th thoracic 
segment is given for two to three hours, instead of sympathetic block. 

No ligations of any of the femoral or pelvic veins have been done in these cases of 
thrombophlebitis, nor have there been any discovered embolic phenomena, and no deaths from 
embolism with this regime of treatment. 

Phlebothrombosis . — Here the symptoms are slighter and much more vague, but indica- 
tive of a graver and more serious situation. Usually afebrile, an ache in the foot or calf 
of leg is significant; also the feet may feel tender to the patient. On examination there 
may be slight swelling about the ankle or lower leg, with a degree of cyanosis perhaps. On 
the affected side the foot cannot be flexed with the same ease as on the opposite side. 
Homan’s sign is present, tensing of the Achilles tendon causes pain in the calf or back of 
the knee. No signs are usually present in the thigh. Pulsation of the dorsalis pedis and the 
posterior tibial arteries may differ comparatively in the affected leg, being almost imper- 
ceptible or even absent. 

With the above findings, we immediately carry out ligation and division of the super- 
ficial femoral vein below the profunda femoris, -with removal of all clots so that a retrograde 
flow may be obtained. If this does not happen, then ligation at higher levels in the pelvis 
is done (with local or spinal anesthesia). Patient becomes ambulatory at once or as soon 
thereafter as possible. We have not as yet performed prophylactic femoral ligation in our 
patients. There have been no embolic phenomena and no embolic deaths since carrying out 
this form of management. 

DE. COLLINS (Closing). — In answer to Dr. Curtis, the figures we gave of the number 
of involved veins with infection — 9.3 per cent — were uncorrected. The figures were not 
compiled from the number of autopsies, but from the whole series of deaths, the figure 
being uncorrected. The correct figure in the patients djdng from septicemia is 35 per cent 
showing involvement of the veins; which figure closely approximates those from other parts 
of the country. 
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deep veins in the leg is never — and I repeat, in my experience, never — infected and the name 
'‘thrombophlebitis” is misleading. Eepeated cultures from clots and walls of veins are 
always negative. The elevation of temperature, pain, tenderness, lymphedema, etc., are the 
result of clinical changes in the clot and stagnated blood with an influx of leucocytes and 
of vasospasm with resulting lymphedema. This condition must be distinguished from septic 
thrombophlebitis. It has not been at all uncommon in my experience to find thrombosed 
veins in the bases of the broad ligaments in the course of a pelvic operation, and I have so 
far never had cause to regret not doing a prophylactic ligation of a major vein prommal 
to the clot. 

Anticoagulants (heparin and dicoumarin) are being used in the Mayo Clinic in cases 
of nonfatal pulmonary embolism and on at least one service dicoumarin is used prophylac- 
tically in aU cases in which there is a high tendency toward thrombus. 

In the last four years (1942, 1943, 1944, 1945), with ten surgeons operating, hysterec- 
tomy has been performed 4,810 times with 26 occurrences of diagnosed pulmonaiy embolism 
but only six deaths or 0.1 per cent. 

My own service with a fair share of the more difScult cases can be looked on some- 
what as .a control, as I do not use anticoagulants. In the same four jmars, I did total 
abdominal hysterectomy in 709 cases with only two deaths. The cause of one death was 
diagnosed as pulmonary embolism but there was no necropsy and the cause may have been 
cardiac. The other death was from peritonitis. In only one other case was pulmonary 
embolism diagnosed and in that case pleurisy was present. The patient' made a good re- 
covery. In the same years, 1942 through 1945, I did vaginal liysterectomy in 413 cases 
with two cases of pulmonary embolism. Only one patient who had pulmonary embolism 
died, a mortality rate of 0.2 per cent from pulmonary embolism. During the last two and a 
half years, that is up to the present time, I have done abdominal hysterectomy in about 400 
cases. There have been no deaths from any cause and no major veins have been ligated. 

In closing, I do not want to pass judgment on a method with whicli I liave had prac- 
tically no personal experience. My own reaction is that I do not see many cases in which 
prophylactic ligation of -veins is required. Furthermore, I know that in some clinics, like 
the Lahey Clinic in Boston, where formerly such procedures were used in a considerable 
number of cases, they are now almost entirely disused. 

It is hard for me to believe that in my series quoted previously, with an over-all mor- 
tality rate of 0.3 per cent and a mortality rate from pulmonary embolism of 0.1 per cent, 
prophylactic ligation of veins was indicated. 

DE. B, L. KING, New Orleans, La. — ^I worked with the late Dr.' C. Jeff Miller for 
many years and, as you probably all know, he did ligation of the veins in some 
of these cases. We had considerable experience with suppurative thrombophlebitis, especially 
at the Charity Hospital where we have many cases of septic abortion. I think we should 
emphasize that we are fearing not only pulmonary embolism, but spread of the infection 
through the system and multiple infections elsewhere, in addition to the embolism, 

I have had one case of vein ligation in consultation, a patient that had been badly 
handled. In that case we did ligate the vena cava and did a hysterectomy. The patient 
recovered and had no trouble whatever so far as the swelling or circulatory condition of the 
leg was concerned. We do believe it is indicated in these particular cases, shown clinically 
more than anything else by the high temperature and cliills. It is a definite picture, a 
clinical entity and the condition seems to be best handled by ligation. 

DE. CDETIS (in reply to Dr, E. L. King’s discussion). — It is my very definite impres- 
sion that Dr, Miller ligated the veins in puerperal sepsis, in a few instances experimentally, 
and made up his mind that it was not a valuable or indicated procedure. 

DE. KING (continuing). — ^Dr. Miller changed his mind very frequently, I may say. 
He would ligate the veins and get very good results; then in some others he would not get 
such good results. Perhaps he did not go high enough in those latter cases. In the later 
years he did ligate more often, always the hypogastrics and the ovarians. 
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Ralph A. Reis, M.D., Chicago, III. 

(From the Departments of Gynecology and Pathology, Michael Eeese Hospital) 

S MALL cysts of varying size are found in the wall of the uterine tubes. 

The derivation of these eysts has received much attention, and there are 
many hypotheses to explain their origin. They are said to arise from the 
junctional system, the epoophoron, paroophoron, Kohelt’s tubules, and the 
pronephros (hydatid of Morgagni) (Gilbert and Shorey^). An excellent re- 
view of this subject is given in the Stoeckels JIandbuch der Gynaekologie.^ The 
purpose of this communication is to draw attention to certain cell balls con- 
taining cystic structures, to discuss the possible origin of these structures, and 
to offer thepa as an additional starting point of pelvic adenocarcinoma. 

Isolated accumulations of cellular elements forming small clumps or balls 
are frequently found in the wall of the uterine tubes. They are commonly 
situated in the outer portion of the tubes, just beneath their peritoneum. From 
the shape of the cells it seems clear that they are epithelial. They resemble 
those lining the lower urinary tract and should be classified as transitional 
epithelial cells. 

Ten apparently normal uterine tubes were cut into several blocks and many 
random sections taken. Six tubes contained these cell balls. 

The individual cells are round or oval-shaped, approaching spindle forms. 
They exhibit an eosinophilic or clear cytoplasm and clear-cut vesicular nuclei. 
The cells are densely packed, but their cellular membranes are always recog- 
nizable. They are surrounded by what appears to be a basal membrane. Such 
cell balls have been observed and described by various investigators, and their 
origin considered to be the same as that of the cystic structures previously 
mentioned. 

On examination of a series of these cell balls, it was noted that a pinkish, 
homogeneous material often appears in the centers of these cell nests and that 
nuclei of adjacent cells become pale-stainiug or absent. It seems that the cells 
situated within the center tend to degenerate and liquify, forming small cystic 
structures. The cells formmg the innermost liniug of the cyst assume first, low 
cuboidal, and later, high cuboidal shapes, while the cells situated peripherally 
remain transitional in character. As such cysts enlarge, fewer transitional 
cells are found. These then become cystic structures lined by cuboidal cells 
mth a few transitional cells present at only one pole of the cyst. In later 
stages when the pressure within the cyst has increased, the inner lining cells 
are found to be compressed and flattened, and resemble endothelial cells. Fi- 
nally, all lining cells disappear and the cyst is lined by a thin membrane only. 

•Bead (by Invitation) at the Sixty-Ninth Annual Meeting of the American Gynecological 
Society, Hershey, Pa., June 3 to 6, 1946, 

tThis -work -was supported by a grant from the Julius E. Lackner Fund. 
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As to the drugs mentioned, I have no experience ^Yith dicoumarol or heparin. Some in- 
vestigators and clinicians do not think heparin and dicoumarol sliould be given in postabortal 
cases, especially where there is infarction of the lung associated with a septic process in the 
vein, as a number of those patients will die from hemorrhage from the lung as a result. 
Where a major vessel is ligated and not had immediate block there may not be any per- 
sistent edema. Wliile that is true, I think one can minimize or reduce the number of cases 
of postoperative edema if section of the sympathetic chain is performed to increase the 
peripheral circulation, relieve the vasospasm and decrease the capillary anoxia. 

DE. MEIGS (Closing). — I have recentl)' been in New Orleans and have had the privi- 
lege of seeing two of Dr. Collins’ patients and they have an absolutely perfect result, with 
no evidence of any swelling of the legs. I think that is due to the fact that he does not in- 
jure the circulation by tjdng off the vena cava because these patients have already a block 
of the vena cava. AH he does is to prevent embolism and septic infarcts. 

Dr. Collins is using a therapeutic ligation. Nature has taken care of the legs and Dr. 
Collins is preventing the patient from having septic infarcts, which I think is very com- 
mendable. 

We must select cases for supei-ficial femoral vein ligation. If a patient develops a mild 
thromboplilobitis, some will have an embolism. If you can ligate the superficial femoral 
veins, which is a simple procedure, without injury to the patient, it should be done. We 
have no swollen legs. In suspicious patients there is a rise of pulse, temperature and res- 
piration, the “Allen sign.” Dr. Allen feels that if the above occurs then the patient has 
had a small infarct, and the patient’s veins should be ligated. If a patient has tenderness 
in the calf, something should be done about it. I am sure we all believe that if a patient 
has an infarct — and I think it would be the same with you if any of you developed an 
infarct after an operation — the femoral vein should be ligated. 
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cysts. His illustrations show that he was dealing ivith a type of cyst lined by 
transitional cell epithelium. 

He believed that (1) they represent Wolffian duet rests, (2) they may be 
derived from the epithelium lining the coelom cavity rather than from suprarenal 
rests and, (3) they are produced by inflammation. A similar epithelium later 
forms the anterior wall of the sinus urogenitalis and the urinary bladder. 



Pig-. 1 . ^Urinary bladder. Note the small Islets of transitional cells with central cyst 

formation. Also note the cuboidal appearance of the inner lining of the early cyst. (Iron- 
hematoxylin-eosin preparation). (XISO). 

Pig, 2. ^Urinary bladder. Cell balls with cyst formation. Note the cuboidal lining cells. 

(Iron-hematoxylin-eosin preparation). (X130). 

If it is true that these cell balls in the wall of the tube are epithelial in 
nature and are transitional epithelium similar to that lining the urinary bladder, 
one would expect that occasionally carcinomas might arise from these struc- 
tures. Carcinomas of the urinarj^ bladder are most commonly papillarj’^ tran- 
sitional cell carcinomas. Only rarely are adenocarcinomas with transitional 
epithelial features encountered there. These are said, as stated before, to arise 
from the transitional epithelial cells of Limbeck and Brunn. 
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Sometimes tlie pi’esence of both transitional and cuboidal cells can be observed in 
a single uterine tube. 

These cell balls and cystic stmetures call to mind the so-called cell nests of 
Limbeck® and Brann,^ Such eeU balls have often been observed beneath the 
mucosa of the urinary bladder, the ureter, and more rarely, the pelvis of the 
kidneys. They constitute circumscribed accumulations of transitional cells. The 
centers of these cell balls occasionally show cystic degeneration. When these 
cystic structures project over the mucosa, they give rise to the so-caUed cystic 
c3'-stitis. 

Saphir and Kurland,® who had studied several such instances, described the 
gradual changes from transitional to cuboidal cells fomiing the inner lining of 
such cystic areas. Furthermore, they have traced the origin of rare adenocar- 
cinomas arising in the urinaiy bladder to the cuboidal cells lining sueh cystic 
areas. The change from transitional cells to cuboidal cells was explained as a 
reversion to an embr3'’ologically younger form of epithelium, and taken as an 
example of so-called de-differentiation. It has often been stated that as a result 
of inflammation, regeneration, or tumor grovffh, new cells undergo a de-differen- 
tiation or reversionary process in the direction of the primary embr3mnal or 
blastomere cell. With further growth there is a re-differentiation to form a t3’'pe 
of cell not identical wth the original type. This new differentiation produces 
cells of a lower order of specialization than the original, but may occasionally 
progress higher. This is progressive or prosoplastie metaplasia (Karsner).® 
Pincsohn^ pointed out that the columnar epithelium in the bladder developed 
by means of “indirect” metaplasia. He considered that the dominant cell type 
of a tissue may become inferior to the recessive cell type which in turn becomes 
dominant. 

The bladder develops from the cloaca which is lined by cylindrical epi- 
thelium. This epithelium is dominant in the rectum, inferior and recessive 
in the bladder, where the transitional cell epithelium is dominant. Any irrita- 
tion may be the cause of epithelial proliferation or regeneration. The epi- 
thelium now may become atypical and the transitional cell revert to an inferior 
recessive type, while the inert inferior recessive type, the cylindrical cell, be- 
comes dominant. Thus, cylindi'ieal cells are seen. Within the cell nests of 
Limbeck and Brunn it is apparently the cystic degeneration which causes the 
de-differentiation . 

It is, of course, hazardous to conclude similarity of origin from the fact 
that structures closely resemble each other morphologically, i.e., the cell balls 
in the urinary bladder and those within the wall of the uterine tubes. How- 
ever, the cells of both t3^es of cell masses seem similar histologically. Further- 
more, it is significant that the innermost cells lining degenerated cystic areas 
become cuboidal in both instances. It seems possible that some of the lining cells 
of the cloaca are misplaced along the Mullerian duct, and there change to 
transitional cells just as those in the noimal urinary tract mucosa. Whenever 
degeneration with cyst formation occurs in cells which are separated from the 
normal urinary tract mucosa, as in the cell nests of Brunn and Limbeck and 
those- described in the wall of the tubes, the cells adjacent to the cystic, degen-- 
erated areas revert to tlie embryologically younger form of epithelium. It may 
be mentioned here that as early as 1904, Kobert Meyer® studied sueh epithelial 
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The right tube was a dark, reddish blue, tubular structure, measuring 20 
cm. in length. It was markedly dilated and presented several kinks. Its ex- 
ternal surface was glistening and contained minute blebs. The smooth distal 
fimbriated end of the tube measured 8.5 cm. in diameter. A pale, gray-pink 
tumor of semi-firm consistency protruded from the tubal surface. This tumor 
measured 6 by 8 cmi. in its greatest dimensions and was covered by tubal serosa. 



Pig. 5. — Small cell balls In wall of tube. Note cystic degeneration in center, and the 
cuboidal appearance of the cells lining the cyst. (Iron-hematoxylin-eosin preparation.) (Xl30.) 

Fig. 6. — ^Wall of tube. Note the cell ball with cystic degeneration, and low cuboidal type 
of cells lining the cyst. (Iron-hematoxylin-eosin preparation.) (X240.) 

On section, it was seen that it arose in the wall of the tube, and secondarily 
invaded the mucosa and extended into the lumen of the tube. The tumor was 
of a greyish pink color, finely granular, with foci of necrosis and hemorrhage. 
The tube contained much serosanguineous material. The ovaries and the left 
tube showed no significant changes. 

On histologic examination, it was found that the tumor consisted of epi- 
thelial cells which, though varjfing in size, were principally elongated or slightly 
oval, with oval, vesicular nuclei (Pigs. 11 and 12) . Atjqiical mitotic figures were 
abundant. There were many small blood vessels present, and the tumor cells 
seemed to be closely attached to the vessel peripheries. In some fields the forma- 
tion of cores of an insignificant amount of connective tissue with one or two 
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Two instances of carcinoma wliicli seem to have arisen from the transitional 
epithelial balls of the uterine tube were recently found. 

Case 1. — ^An luicomplieated transitional cell carcinoma was found in a 
47-year-old woman admitted to the private Service of Dr. William H. Rubovits 
because of uterine bleeding. There was no tumor palpable at that time. A 
vaginal hysterectomy was perfonned. During the operation, the tubes and 



Fig. 3. — Urinary bladder. Cell nests with small cyst. (Hematoxylin-eosin preparation). 
(X130). 

Fig. 4. — Uarge cell ball in wall of tube. Note the transitional cells which make up the cell 
ball. (Iron-hematoxylin-eosin preparation). (X90). 

ovaries were inspected and palpated, and were found to be normal. Histologic 
examination of the uterus showed a hyperplastic endometrium with early fibrotic 
changes.. There were several polyps present and also an old cervical erosion. 
This patient was re-admitted eleven montlis later complaining of pain in the 
right lower quadrant. Bimanual examination revealed a palpable mass in the 
right pelvis. Laparotomy was performed, and both ovaries and tubes were 
removed. 
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may be confused with the spindle-cell sarcomas and lead to the erroneous diag- 
nosis of carcinosarcoma. At any rate, adenocarcinomatous structures and tran- 
sitional cell carcinomatous structures are occasionally encountered side by side 
in such tumors. It is of interest to note that similar tumors consisting of ade- 
nocarcinomatous structures and transitional epithelial cells also occur in the 
urinary bladder. These tumors, as stated above, are thought to arise from the 



Fig. 9. — Section of primary tumor of the Fallopian tube. Note the transitional type of 
tumor ceils and their relation to the thin walled blood vessel. (Hematoxylin-eosin prepara- 
tion). (XllO). 

Fig. 10. — Section of primary tumor of the Fallopian tube. Note the transitional type 
of tumor cells simulating those seen In the urinary bladder. (Iron-hematoxylin-eosin prepara- 
tion). (X130). 

ced nests of Limbeck and Brunn. Prom this study, and also from studies of 
instances of adenocarcinomas of the urinaiy bladder, the origin of adenocar- 
cinomas with transitional carcinomatous structures from cystic degenerated cell 
nests of the wall of the tubes must be considered. 

Case 2. — The second patient had a primaiy tumor involving the entire left 
pelvic region. At first it was thought to have originated within the left ovary. 
It was found in a 53-year-old patient, who had had a hysterectomy thirteen 



REIS : PERISALPINGEAL, CYSTS 


969 


small vessels was noted. Some of tlie cores with the adjacent tumor cells seemed 
to form smaller or larger papillarj’- structures. From the appearance of the 
tumor cells it was concluded that tliey were transitional epithelial cells, similar 
to those seen in tumors arising from the mucosa of the urinary bladder. It was 
obvious that this tumor did not constitute a metastatic growth. The origin 
seemed to be the transitional epithelial cell balls in the wall of the tube. 



Pig-. 7. — ^Wall of tube with transitional cell balls and cyst formation. Some of the lining 
cells are flattened, resembling endothelial cells: others still are of low cuboldal type. (Iron- 
hematoxylin-eosin preparation). (X130). 

Pig. 8. — ^Wall of tube with cystic cell ball. The lining cells in the right lower field are 
compressed, resembling endothelial cells. Cuboidal cells are still recognized forming the inner- 
most lining of the cyst at the left. (Iron-hematoxylin-eosin preparation). (X130). 

Often, adenocarcinomas are found in the pelvis with complete destruction 
of one ovary and tumor formation within the pelvic peritoneum, broad ligament, 
and wall of the tubes. In the absence of any other primary site of the carcinoma, 
it is usually assumed that the primary carcinoma is located within the ovary. 
Sometimes, papilliferous and adenocarcinomas are found, in addition to diffusely 
infiltrating carcinoma cells which seem of the transitional type. It has been 
pointed out that in these latter instances, when the transitional cells invade the 
core and the ovarian structures, the.y often assume spindle shapes. Such tumors 
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Adenocarcinomas of the urinary bladder are thought to arise from the 
cell nests of Limbeck and Brunn. In addition, they may arise from the cells 
adjacent to the cystic degenerated areas of these cell balls in instances of 
cystitis cystica if transitional carcinomatous structures are present, in addition 
to malignant glandular structures. 

In the same way, the presence of degenerated cell balls and malignant 
glandular structures within the uterine tubal wall would tend to support the 
theory that this type of mixed malignancy may arise from nests of epithelial 
cells which originate from the lower urinary tract epithelium. 

Summary 

Attention is drawn to cell balls which are often encountered in the wall of 
the uterine tubes. These consist of transitional cells and very closely resemble 
morphologically those described by Limbeck and Brunn in the urinary tract. 
The cells in the center of these balls often become liquified and form cysts. 

The cells forming the inner walls of such cystic, degenerated areas assume 
euboidal shape. The origin of adenocarcinomas in the urinary bladder is traced 
back to these cystic, degenerated cell balls. Changes similar to those occurring 
within the cell balls in the urinary tract have been observed in the cell balls 
located in the wall of the tubes, including the change into euboidal cells. Be- 
cause of the resemblance of these cell balls to those described by Limbeck and 
Brunn, because of the close resemblance of the individual cells of these nests 
to the transitional cells lining the urinary tract, and because of the similarity 
in morphologic alteration of the cells lining the cystic degenerated areas, it is 
suggested that these cell balls and cysts seen so often in the waU of the tubes 
may arise from misplaced lower urinary tract epithelium. 

A primary papillary transitional cell carcinoma of the uterine tube is 
recorded. This probably took its origin from such epithelial cell balls. A 
second carcinoma involving both the tube and the ovary is described. This 
tumor consisted of both transitional epithelial features and glandular struc- 
tures. It is possible that this tumor may also have arisen from such cell balls 
of the tubal wall. 
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Discussion 

BE. JOHN L. BEEWEE, Chicago, HI. — These tumors that arise in the Fallopian 
tubes are rare, and, as such, one person does not have access to a great amount of material. 
The conclusions that can be gained from a study of such tumors is further complicated 
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years before. She developed a mass in the left lower quadrant with marked 
ascites, had continuous fever, severe abdominal pain, became progressively and 
rapidly weaker, and died. 

At autopsy the region of the left ovary was completely replaced by a tumor 
mass which was partly firm, gray, and presented a finely granular, parti}’- cystic, 
cut surface. The left tube and broad ligament could not be clearly identified. 
The right ovaiy was enlarged and the seat of a metastatic tumor. Metastases 
were found in the peritoneum, liver, and sigmoid colon. 



Pig. 11. — Adenocarcinomatous structures in tumor found in the region of the ovary. (Iron- 
hematoxylin-eosin preparation.) (X130.) 

Pig. 12. — Section taken from the same tumor as shoivn in Pig. 11. Note the transitional 
type of tumor cells. (Iron-hematoxylin-eosin preparation.) (X130.) 

Histologically, the tumor consisted of large masses of epithelial cells (Pigs. 
9 and 10). Many of them were spindle or oval shaped ivith vesicular nuclei 
that varied much in size, shape, and staining qualit 3 ^ There were also distinct 
glandular structures lined by cuboidal cells which disclosed evidence of malig- 
nancy. Both of these malignant structures were found in the primary tumor 
and in the metastatic grmvths. A diagnosis of primary adenocarcinoma of the 
ovary with marked anaplasia cannot be raled out completely, but it might be 
possible that this tumor arose from transitional cell balls of the left tube. 
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DR. EMIL NOVAK, Baltimore, Md. — ^It is difficult to evaluate Dr, Reis ’ paper on the 
mere basis of the lantern slides which he has shown, but I would have the impression that the 
cell nests which he has described, and from which he believes that certain cysts arise, are 
to be classed as Walthard islets. The latter most often appear as ovoid plaques of squamous 
epithelium, but they may at times be of glandular appearance. They are found more often 
on the tube than on the ovary. Another picture is also encountered on or near the ovarian 
surface which may be confused with Walthard islets. Under the influence, of inflammation, 
marked peritoneal metaplasia may occur, with at times a heavy stratification of the cells, 
so that the lesion may look like a Walthard cell nest with cystic central degeneration. 

So far as I Itnow, the- Walthard islets have not been suspected of giving rise to cysts, 
other than the occasional pseudomucinous cysts which may arise as a result of the pseudo- 
mucinous metaplasia of the Walthard epithelium which sometimes occurs. It is the Brenner 
tumor which is believed to have its origin from Walthard islets. Further evidence to support 
this view has recently been furnished by Danforth and by Ayers, who showed that the 
epithelial cells of Brenner tumors, and those of Walthard rests, often show an identical 
longitudinal coffee-bean-like grooving. 

Wliile it is not difficult to believe that certain bladder tumors arise from gland elements 
of urogenital origin, a similar explanation for periovarian or peritubal cysts seems to me a 
bit more difficult to accept, because of embryologic considerations which it would be difficult 
to discuss in the few seconds left me of my allotted time. 

DR. REIS (Closing). — The Walthard nests seem to me to consist of squamous cells 
with no definite cell membrane, with pale, nonvascular nuclei that often were picnotic. None 
of these I have shown today has a clearly marked cell boundary, and there was no change in 
configuration which would make any of them coffee-bean in appearance as in the Walthard cell 
nests or the Brenner tumors. My experience with Brenner tumors has been very limited, but 
those that I have seen have had a fibrotic network with these masses of cells in the center. 
They are large, their nuclei pale, and in none of them were we able to demonstrate any cell 
membrane. 'Wliile they may be related to Brenner tumors, I think some of them have been 
included erroneously. 

I cannot presume to debate embryology with Dr. Novak, but I had the concept that 
possibly, as this epithelium grew upward to meet the downgoing urinary tract from above, 
some of these cells might have wandered just engugh laterally to have been included in the 
downgrowth of the Mullerian duct, and might have remained over. 
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by the fact that many are of such size that the determination of their source of origin 
is impossible. Apparently, there does occur in the tube certain tumors ■which have transi- 
tional character epithelium, and also some having an associated adenocarcinoma. 

The author has suggested a possible origin of transitional cell carcinoma and adeno- 
carcinoma of the Fallopian tube. This thesis logically folio-wed the work done by Saphir 
and Kurland, in which they traced the origin of adenocarcinoma associated with transi- 
tional cell carcinomas from cell nests in the urinary bladder. The author has demonstrated 
a similarity between these cell nests of the bladder and cell nests found in the Fallopian tube 
wall. Several questions are immediately posed concerning these cell masses. The first is 
that concerning their origin. The author believes that they arise from cloacal epithelium. 
There are different opinions regarding the origin of the cell nests along the tissues of the 
urinary tract. The most prevalent theory is that they arise as a result of localized in- 
flammatory reactions. There is evidence that this latter statement is true for the cell nests 
in the bladder, and it has also been suggested for the cell nests in the tube. From the tissues 
that I have observed, however, a striking feature is the absence of any evidence of inflamma- 
tory reaction in association with the tubal cell nests. The only evidence that I know of that 
the cell nests of the tube originate from cloacal epithelium is that which the author presents, 
and which is based upon the histologic similarity of tJie two groups of cell nests. More con- 
clusive evidence is required before the origin can be definitely stated. 

Second, the cuboidal and columnar epithelium found in association with the cell nests 
in the tube is similar in appearance and relationship to that seen in the cell nests in the 
urinarj' bladder. This has led the author to believe more strongly that the two groups of 
cell nests are identical. The relationsliip of the cell types also offers a possible explanation for 
the occurrence of adenocarcinoma and transitional cell carcinoma in the same tumor in both 
the tube and urinary bladder. The cell stages in transition to the malignant tumor formation 
in the bladder has been traced, but in the specimens presented in this paper such transitional 
stages are not seen. Again, however, the similarity of the malignant tumor tissue in the two 
locations suggests tlie possibility of their similar origin. Proof, however, cannot be estab- 
lished until transition from the cell nest tissue to malignant tumor tissue in the tube has 
been demonstrated. The author realizes this and has offered this suggestion, and only be- 
cause there is as yet no established proof of the origin of these tumor types in the Fallopian 
tube. 

There are a few questions that I would like to ask: 

1. Since the tumor described originated in that portion of the tube at the mesosalpinx 
attachment, I would like to ask if any of the benign cell nests were found in any specimens in a 
similar location? In those specimens that I have observed, the cell nests are imiformly just 
beneath the serosa around the periphery of the tube and are not found in the mesosalpinx 
attachment region. 

2. Are these cell nests described by the author the same as the cell groups to which the 
name Walthard cell nests is given? 

The suggested idea of this paper deserves consideration and future efforts should be 
directed toward a study -of the potentialities of these cell masses. 

DR. JAhlES R. MILLER, Hartford, Conn. — ^I have read the literature mentioned by Dr. 
Reis -with great interest, for it leads me down paths which I had not previously explored. 
We have noted these cell balls and have observed this tendency to cyst formation. I have 
examined carefully the six cases of carcinoma of the tube which we have had at the Hart- 
ford Hospital, four of which have been my ovra, and have studied briefly nine others which 
Dr. Gordon Douglass kindly allowed me to review at the New York Hospital. A study 
of these slides leaves me -with an open mind as to the possibility which Dr. Reis has sug- 
gested, but that is by no means saying that I could find many suggestions from the tubal 
carcinomas that would lead me to suspect the etiology in Lubeck and Brunn cell balls. 
Perhaps a very early specimen of tubal carcinoma may turn up which will help to decide this 
question. The transition which has been observed in the case of adenocarcinoma of the 
bladder is needed before this thesis can be considered as proved. 
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mental and functional failure may occur which will make any functional sal- 
vage minimal. Nevertheless, each patient in this group merits careful considera- 
tion and evaluation of her anatomic and physiologic assets in order to exclude 
disease and to select the occasional patient who may benefit from treatment. 

Group 2. Amenorrhea Associated With Tumors (7 patients). — Seven pa- 
tients were found to have amenorrhea associated with the presence of tumors. 
Four of the tumors were located in the pituitary, one in the fioor of the fourth 
ventricle, and two in an adrenal gland. This group of patients is small but 
important. Two of the seven had never menstruated and had previously 
received treatment for the amenorrhea; one of these was found to have a 
glioma on the floor of the fourth ventricle, and the other a chromophobe adenoma 
of the anterior lobe of the pituitary gland. These two patients did not present 
general or neurologic symptoms, and the lesion was evident only on roentgeno- 
graphie examination. One of the total of seven patients had been treated for 
postpartum amenorrhea when 22 years of age. When she was seen at the 
clinic a year later, examination revealed a tumor of the left adrenal gland. 
This patient, no doubt, had little to suggest such a diagnosis early in the course 
of the amenorrhea, but when seen by us she presented a typical picture of 
Cushing’s syndrome, and later died of metastasis. 

These cases serve to emphasize the necessity of complete examination 
when a young woman presents herself with established amenorrhea. Chromo- 
phobe tumors of the pituitary and suprasellar lesions often are not associated 
with signs of disease of the nervous system early in their development. Assays 
of the amounts of hormone substances in the blood and urine ^vill reveal the 
same evidence of failure of function that may occur without organic disease. 
The somatic changes evident in the presence of basophilic and eosinophilic 
adenomas of the anterior lobe of the pituitaiy are absent in those patients who 
have chromophobe adenomas and suprasellar tumors. The latter lesions inter- 
fere with the function of the anterior lobe by compression of the functioning 
part of the gland and not by primary alteration of function due to the new 
growth. The early diagnosis of the chromophobe and suprasellar tumors is 
often made only by roentgenograms of the sella turcica. 

Group 3. Amenorrhea Associated With Anorexia Nervosa (15 patients ). — 
Fifteen patients experienced amenorrhea in association "svith anorexia nervosa. 
Naturally, variation exists in the amount of inanition and functional failure of 
the pituitary and ovary in these patients. In our experience at the clinic, ap- 
proximately 50 per cent of young women suffering from anorexia nervosa have 
associated amenorrhea. 

The average weight of this group of 15 patients was 86 pounds (39.0 kg.) ; 
the least weight was 61 pounds (27.7 kg.) ; and the greatest, 115 pounds (52.2 
kg.). The average loss of weight was 40 pounds (18.1 kg.) ; the greatest, 69 
pounds (31.3 kg.) ; and the least, 19 pounds (8.6 kg.). Twelve of the 15 patients 
had experienced normal menstrual function prior to the onset of the amenor- 
rhea, and in three the menstrual function previously had been abnormal. 
Amenorrhea had been present from one to five years. 

Examination of these patients revealed evidence of mai’ked loss of weight, 
the appearance of age, pallor without anemia, dryness of the skin and hair, 
intolerance to cold, low blood pressure, and pulse rate. They were apathetic 
in appearance, and presented various gastrointestinal s;^ptoms such as full- 
ness after eating small amounts of food, anorexia, and fairly frequently vomit- 
ing and constipation. Examination of the pelvis revealed severe atrophy of 
the uterus, and the external genitals had an aged appearance. 

Laboratory examination did not reveal anemia. The gastric concentration 
of acid was sometimes low, and the glucose tolerance curve was usually flat. 
The basal metabolic rate was Ioav and tended to correlate with the duration 



AMENORRHEA NOT ASSOCIATED WITH PRECNANCY 
IN YOUNG WOMEN- 


Lawrence M. Randaee, M.D., Rochester, jVIinn. 

(From the Section on Ohstetrics and Gynecology, Mayo Clinic) 

A menorrhea may be due to organic disease. Thus, it may be an early 
symptom in certain systemic conditions, disorders of metabolism, and 
tumors of the endocrine glands, or be related to pathologic changes. More 
commonly, an absence of the menses may be only an expression of physiologic 
disturbance of the glands primarily concerned with normal menstruation. 
Often it has been stated that menstrual function is not necessaiy for health. 
However, it should always be borne in mind, particularly if the patient is 
young, that amenorrhea may be a symptom of some condition that may ad- 
versely affect the health. Varying degrees of functional failure of the genital 
tract naturally may exist, and many patients come to the physician with men- 
strual irregularities. The duration and degree of such irregularities may vaiy 
within wide limits, and spontaneous remissions often occur. However, when 
amenorrhea has existed for a year or longer in jmung women, the fact should 
be evidence of a major derangement of function or of a disease process, and 
therefore merits a complete investigation. 

The present paper is based on data for 94 young women between the ages 
of 19 and 25 years who came to the Mayo Clinic and who had not menstruated 
for a year or longer. They have been divided into five groups for the sake of 
a discussion of the conditions associated with their amenorrhea. 

Group 1. Primary Amenorrhea (19 patients ). — The young women of Group 
1 had never experienced the menstrual function, though it is generally consid- 
ered that the menses should be established spontaneously by the age of 19 
years. This group of 19 patients offers a combination of developmental and 
functional defects that defies exact classification. Three of the 19 patients 
were found to have congenital absence of the vagina. Seven of the 19 patients 
presented normal secondary sex characteristics with no estrin or minimal 
amounts of this substance in the urine, together with marked hypoplasia of 
the uterus and atrophy of the endometrium. One of these seven patients had 
a. large congenital cyst of the left tube and ovaiy that was removed. In six of 
the 19 patients, underdevelopment of the secondary sex characteristics was 
associated with hypoplasia of the uterus and endometrium and absence of 
estrin in the urine. The best that could be done to classify the remaining three 
of the 19 patients was to call them physiologic variants or tumor suspects. 
The values for 17-ketosteroids were elevated to more than 60 mg. in a twenty- 
four-hour specimen of their urine. One of them had the clinical characteristics 
of Cushing’s syndrome, but the roentgenogram of the seUa turcica and explora- 
tion of the adrenals and pelvic viscera gave entirely negative results. 

Nine of the 19 patients previously had received hormone therapy for the 
amenorrhea without benefit. It is obvious that many combinations of develop- 

*Read (by Invitation) at the Sixty-Ninth Annual Meeting of the American Gynecological 
Society, Hershey, Pa., June 3 to 5, 1946, 
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excessive stimulation. One may reasonably presume a fundamental fault in 
the ovary. The functional life of the human ovary is limited to approximately 
thirty-five years, hut that it may be much less should be remembered. 

Group 5. Secondary Amenorrhea Associated With Failure of Gonado- 
tropic Secretion loy the Anterior Lohe of the Hypophysis (36 patients ). — 
Thirty-six patients experienced amenorrhea not associated with cyclic symptoms. 
This group we consider as having amenorrhea due to failure of the anterior lobe 
of the hypophysis to secrete gonadotropins. Thirteen of these patients (36 
per cent) gave a history of abnormal menses prior to the onset of amenorrhea, 
compared to 70 per cent in the group primarily experiencing failure of func- 
tion of the ovaries. Their general health had been considered to be normal, 
and the general physieal exaniination did not reveal any abnormality. As a 
rule, the uterus was found to be considerably reduced in size. Roentgenograms 
of the sella turcica gave negative results in each case. In 20 of the 36 patients 
(56 per cent) the basal metabolic rate was markedly lowered, averaging -18 
per cent, compared to only 29 per cent of the patients who primarily experi- 
enced failure of function of the ovaries. Twelve of these 20 gave a history of 
normal menses, and eight gave a history of abnormal menses prior to the onset 
of the amenorrhea. Gonadotropins and estrogens were either absent from 
the urine or present in minimal amounts. Microscopic examination of the en- 
dometrium revealed stages of poor proliferation, mixtures of proliferation and 
atrophy, or atrophy alone. The atrophy of the uterus and endometrium corre- 
lated with the low levels or absence of estrogens in the urine. 

The lack of cyclic associated symptoms in these patients who had failure 
of gonadotropic function of the anterior lobe of the pituitary is ovdng to the 
lack of marked fluctuation in levels of estrogens and gonadotropins usually 
present in those patients previously described who experience ovarian failure. 
Perhaps in the 36 per cent of patients mentioned previously who experienced 
abnormal menses prior to the onset of amenorrhea, the anterior lobe of the 
hypophysis had always been at fault. It is not known whether the frequently 
associated lowered rate of metabolism is cause or effect. 

It is difficult to explain adequately the failure of function of the anterior 
lobe of the pituitary in all of these patients. Some of them may be below 
normal in weight, but do not correspond to the anorexia nervosa group ; others 
will be overweight, but obesity is frequently observed in women who have nor- 
mal menstrual function. In the 56 per eent who were found to have low- 
ered rates of metabolism this may serve to explain the situation, but it will not 
do so in the remaining 44 per cent. 


Comment 

No doubt there are other combinations of disease and alterations of func- 
tion than those mentioned here that will result in amenorrhea. In another 
series of comparable size the numbers of patients in each group might vary 
considerably. However, these patients serve to emphasize certain considerations. 

The history often gives much useful information. If the menstrual history 
antecedent to the amenorrhea indicates normal function, it may be assumed that 
normal response of tissue existed at one time in the patient’s life. If, on the 
other hand, the patient has never experienced normal function, it may be con- 
cluded that the tissues involved were not normal, were not subjected to normal 
stimulation, or did not live in an environment compatible with normal function. 
Unfortunately, the quality of tissue responsible for function of the genital 
tract with which women are endowed is not uniform. When cyclic premen- 
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and extent of the inanition. In this group of fifteen women it ranged from -12 
to -40 per cent, with an average of -23 per cent. Microscopic examination of 
the endometrium revealed atrophy. Values for amounts of estrogens, gonado- 
tropins and 17-ketosteroids in the urine were very low or, most frequently, 
these substances were absent. These findings indicate almost complete failure 
of function of the genital tract. 

There is a tendency to consider the symptoms of these patients as due 
primarilj^ to alteration in endocrine function, and the results of physical and 
laboratory examinations are adduced to prove the point. This is borne out by 
the fact that more than 50 per cent of this group of 15 patients had previously 
received endocrine treatment without benefit. The diagnosis of pituitary 
cachexia, Simmonds’ disease, had often been made in these patients. Sim- 
monds,^ in his original description, showed that this condition was the result of 
a destructive lesion of the pituitary. Sheehan- expressed the belief that this 
lesion occurs most frequeiitlj^ as a result of shock and hemorrhage at the time of 
delivery. This author further commented that confusion appears to arise from 
the misconception that patients who have Simmonds’ disease usually show 
cachexia. Fraser and Smith® suggested that the insulin tolerance test and esti- 
mation of the 17-ketosteroids may aid in differentiating between Simmonds’ 
disease and anorexia nervosa. 

Patients who have anorexia nervosa usually have a common starting point 
for their symptoms; namely, some difficulty of adjustment. They may have 
been ovemveight and initiated an ill-advised program of reduction that got 
out of hand, or they may have had some environmental conflict which led to a 
marked alteration in diet. The resulting starvation leads to varying degrees 
of alteration in all bodily functions, including that of the genital tract. The 
fact that all of these women had menstruated previously, 12 (80 per cent) 
having menstruated normally, would indicate that they had been endowed 
with essentially normal tissues. 

Group 4. Secondary Amenorrhea Associated ^¥ith Failure of the Ovary to 
Function (17 patients). — There were 17 young women in whom the amenorrhea 
was associated with cyclic symptoms such as neiwous tension, menstrual molimina 
without flow, and vasomotor waves, a syndrome alluded to as the menopause 
when it affects older patients. The general physical examination revealed 
nothing characteristic. The examination of the pelvis usually revealed a 
uterus but little reduced in size. Seventy per cent of these patients who had 
ovarian failure gave a history of previous menstrual abnormality. 

The basal metabolic rate was less than normal in five (29 per cent) of these 
17 patients. Roentgenograms of the sella turcica gave negative results in each 
patient. Microscopic examination of the endometi’ium revealed varying stages 
of proliferation and occasionally subnormal secretory phases. Assays for 
amounts of estrogens in the urine gave Amrying results from none to normal 
or high normal amounts. High values for gonadotropins were found in 10 
patients, and normal amounts Avere present in tAvo patients. 

The amenorrhea in these eases Avas considered to be primarily due to fail- 
ure of the oAmry to function. This, as is the case in Avomen of the usual meno- 
pausal years, Avas often associated AAdth the production of excessiAm amounts of 
gonadotropins. The A''alues for amounts of estrogens and gonadotropins in 
the urine Avill fluctuate greatly, depending on the state of the OAmrian-pituitai'y 
imbalance at the time the tests are made. These patients liA'^e in a moi-e or less 
constant state of imbalance compared to the fairly eA'^en status of those pa- 
tients Avho haA'^e amenorrhea due to failure of the pituitary to produce gonado- 
tropins. It is this fluctuating imbalance that produces tlie sjunptoms asso- 
ciated with the amenorrhea in these Avomen. There is failure of a glandular 
tissue liAung in an essentially normal enAuronment and subjected to normal or 
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Conclusions 

-■When amenorrhea occurs in young women it should be considered as a 
major symptom. The patient merits a complete investigation, for amenorrhea 
may be associated with organic disease as well as with derangements of function. 
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Discussion 

DB. JEAN PAUL PEATT, Detroit, Mich. — ^It 5s refreshing to listen to a discussion of 
amenorrhea without reference to treatment with endocrine preparations. Beginning with 
the purification and standardization of estrogens twentj' odd j’ears ago, a wave of sj’’mpto- 
matic treatment was set in motion which is still rolling. Introduction of numerous natural, 
as well as synthetic, hormones has encouraged sj^mptomatic treatment, so that it has, and 
still does, overshadow the importance of diagnosis and consideration of the patient as 
a whole. 

One is impressed by finding 26 of the 94 patients classified as Groups 1 and 2. This 
raises two questions: Were the cases reported taken in series or selected, and what age 
limit was chosen? 

Considering amenorrhea as a sj^mptom, one looks for other sj'^mptoms or conditions 
to explain the amenorrhea. As Dr. Bandall has shown, a complete examination of the 
patient is necessary. On the basis of the associated conditions, one might arbitrarily 
suggest three groups of amenorrhea. 

Group 1 would include such structural defects as anomalies of the genital tract or 
tumors of the pituitary or adrenal, i.e., a real organic basis. 

Group 2 might include primarj’- amenorrhea associated with underdevelopment of 
primary and secondary sex characters. Many of these give a historj* of metabolic dis- 
turbances in earlier j-ears. The damage was done during the developmental period. If 
recognized then, something might have been done to improve the development of the sex 
organs. If the period of growth and development has approached maturitj’’, the possibility 
of developing the sex organs is small. 

Group 3 could include all functional disturbances when development of the sex organs 
has been demonstrated by previous menstruation. This group would include most of Dr. 
Bandall ’s Groups 3, 4, and 5. He has separated Groups 4 and 5 Iw relative amounts of 
gonadotropins and estrogens, as well as the relative size of the uterus and condition of 
the endometrium. Is the quantitative analj-sis of estrogens and gonadotropins and meta- 
bolic rate a sound basis for allocating the primarj’- cause of amenorrhea to the ovarj', 
pituitary, or thyroid? Can these glands function independentlj'? Is the state of the uterus 
finally dependent upon ovarian secretion? It seems verj- difficult to distinguish these 
two groups. 

Furthermore, in relation to the anorexia nervosa, the psjmhic factors are conspicuous 
and contribute to the patient getting into the state of malnutrition. Although psjmho- 
somatic factors are more difficult to measure quantitatively, their importance cannot be 
overlooked in anj' of the groups. It would seem desirable in all instances of amenorrhea, 
therefore, to look for the associated symptoms and conditions, to investigate the state of 
nutrition and environment and general health, to look for organic disturbances and treat 
them accordingly, to be observant of the finer shades of functional disturbance. 

DE. FBANICLIN L. PA'YNB, Philadelphia, Pa. — Eeview of the types of cases that 
are presented suggests that they were selected to emphasize certain points, rather than 
being taken chronologically. This is illustrated by the striking number of amenorrheas 
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striial symptoms without flow, nervous instability, and vasomotor waves are 
present, one suspects that the ovary is primarily at fault. If the patient has 
none of these symptoms it is more likely that the pituitary has failed to stimu- 
late the ovary properly. 

The physical examination alone often gives valuable information. In the 
experience of my colleagues and me, atrophy of the uterus occurs more rapidly 
in patients with failure of secretion of gonadotropin because of the accom- 
panying absence of estrogens. This atrophy is much less marked in patients 
experiencing failure of the ovar 5 \ In these cases, larger amounts of estrogens 
are frequentlj'' found in the urine. This is further borne out by the difference 
in the types of endometrium in these two groups already mentioned. 

The laboratoiy examinations help to indicate the amount of disturbance 
of function of the endocrine glands. In some instances they will reveal the 
reasons for amenorrhea, but often they still leave the physician without an 
actual explanation for its occurrence, except to state that certain glandular 
tissues have failed or inherently lack the capacity to function normally. 

I have purposely avoided consideration that the thyroid gland is primarily 
at fault in those instances of low basal metabolic rate without myxedema. This 
may be in error. The results of proper elevation of the basal metabolic rate 
in the treatment of obstetric and gynecologic conditions are well kno-vvn from 
the reports of Litzenberg and Carey Haines and Mussey,® and others. How- 
ever, the thyroid is not primarily a gland related to the reproductive system. 
Patients whose basal metabolic rates are considerably lower than the accepted 
normal frequently are seen who clinically have no general or gynecologic and 
obstetric evidence of physiologic imbalance. The internists have stated cer- 
tain criteria for the clinical diagnosis of low basal metabolic rate without 
myxedema, such as intolerance to cold, dry skin and hair, and fatigability. To 
those may be added evidence of abnormal function of the genital tract. How- 
ever, when we come to consider cause or effect, that is to say, primary hy- 
pophyseal dysfunction or primary thyroid dysfunction, a . residue of 44 per 
cent of patients with evidence of hypophyseal failure to secrete adequate 
amounts of gonadotropins in the presence of normal rates of metabolism, we 
are left somewhat in doubt. 

Amenorrhea is often considered to be static and, because the patient does 
not menstruate, it is considered that the functional failure remains in statu 
quo. The physiologic conditions with which amenorrhea occurs may change in 
the same individual during an episode of amenorrhea. Some cases fulfill the 
criteria for a diagnosis of failure of the hypophysis to secrete normal amounts 
of gonadotropins, but, while the patient is still without menses, vasomotor 
waves may develop and excess amounts of gonadotropins wll be found in the 
urine. Other cases of amenorrhea will fulfill the physical and laboratory re- 
quirements for a failure of the anterior lobe of the hypophysis, but in the his- 
tory will appear an episode clinically suggestive of hyperfunetion of the hy- 
pophysis as a result of failure of the function of the ovary. 
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onset of the pulmonary tuherculosis some of these patients •would miss an occasional period, 
■while others would have an amenorrhea of three months frequently, and still others six 
months or longer. As far as could be determined clinically, there was no pelvic disease 
to explain this behavior. 

The two tables list the relationship of the onset of amenorrhea, of the patient’s 
awareness to her illness in both age groups, of 14 to 19 years, and 20 to 25 years, and 
correlated to the prognosis. The first table gives the respective nxunbers in the various 
categories. 


Table I. Onset of Amenorrhea in 62 Women With Pulmonary Tuberculosis. Comparison 
OP Prognosis With 14-to-19-Tear and 20-to-25-Year Age Groups 


PROGNOSIS j 

favorable 

unfavorable 


DEAD 

TOTAL 


S^YMPTOMS 1 

1 first IearlyI late 

FIRST IearlyI late 

1 FIRST IearlyI late 

FIRST IearlyI 

LATE 

Ages 14 to 19 
17 

3 

3 

3 

1 

2 1 

1 

1 2 

5 6 

6 

Ages 20 to 25 










45 

1 

9 

9 

0 

2 2 

2 

7 13 

3 18 

24 

Totals . 










62 


28 



8 


26 

8 24 

30 

Table n. Per Cent of Women in Age Groups 14 to 19 and 20 to 25 Having Symptoms of 
Amenorrhea in Relation to Pulmonary Tuberculosis 




1 symptoms . 1 






1 FIRST 1 

EARLY 

1 

LATE 

TOTAL 


Ages 14 to 19 
Ages 20 to 25 
Totals 


5 

3 

8 

13% 

6 

18 

24 

39% 


6 

24 

30 

48% 

17-27% 

45-72% 

62 



The second table expresses percentages of the symptoms. It ■will be noted that 42 
per cent of the women died. However, 13 per cent had amenorrhea as the first symptom. 
One-half of those who had amenorrhea early could have been benefited by earlier diagnosis. 
There is a slight suggestion that the younger group is more likely to develop amenorrhea 
early. 

From these findings, amenorrhea in young women may be a symptom of a serious 
disease elsewhere in the body rather than one of the endocrinal or reproductive systems. 
Accordingly, the causes of amenorrhea in young women should be considered seriously 
and completely. 

DR. RICHARD W. TeLINDE, Baltimore, Md . — 1 would like to ask Dr. Randall 
whether he feels that cyclic therapy with estrogens and progesterone for Groups 4 and 5 
has any value. 

We have had great difiBculty in distinguishing between those two groups. One of our 
cases with more than two years of amenorrhea and with marked shrinking of the uterus 
was placed on cyclic therapy. After several months of this she began to menstruate spon- 
taneously and her uterus is again normal in size. We have recently curetted her and found 
that she has secretory endometrium, but she has failed to become pregnant. 

DR. JOE V. MEIGS, Boston, Mass. — ^Dr. Albright of the Massachusetts General Hos- 
pital has done a lot of work on the FSH test and he believes there are three groups. 
The first group has the highest FSH amenorrhea due to ovarian failure, the second group 
has no FSH, the amenorrhea being due to failure of the pituitary gland. There is a third 
group who have a normal FSH, and he believes that there is a lack of luteinizing hormone. 
Ovulation does not take place, and ovulation is necessary to produce menstrual periods. 
He believes that this group is due to some failure of the hypothalamus. 













RANDALL: AoMENORRHEA IN YOUNG WOMEN 


981 


that •n-ero associated nvith tumors (7 of 94 patients), two of which presented no other 
symptoms. It would be helpful to hnow the total number of anienorrheic patients from 
which these cases were collected. The occurrence of earlj" tumors in the pituitary area 
that are silent — except for menstrual alterations — is interesting. The statistical frequency 
of such occurrences would add weight to their importance as diagnostic problems. 

The large number of patients witli anorexia nervosa (15 of the 94), suggests the 
selection of cases also. This group seems to present a i^icture of psj'chological maladjust- 
ment, at times associated with minor endocrinal malfunction, leading to marked dietary 
abuses that result in profound protein and vitamin deprivation, with ultimate female endo- 
crinal failure. They seem to be more psychiatric or medical than gynecologic problems. 

The remaining patients are divided into primary and secondary amenorrhea, with 
further division of the second group into those due either to ovarian, or to pituitary failure. 
This division" is based upon symptomatologj', pelvic findings, and endocrinologic studies. 
Analysis of the results of these studies reveals some of the manj^ obstacles to a precise 
etiologic classification, and probably accounts for the broad term ^'failure," that Dr. 
Eandall has chosen to use. These diflicultics are most apparent in the ovarian group, with 
cyclic symptoms but no flow. The uteri were but little reduced in size, the endometrium 
showing varjring stages of proliferation, and occasional subnormal secretory phases. The 
urine estrogen and gonadotropin assays ranged from normal to high normal, and basal 
rates were subnormal in 29 per cent of the patients. The uniform features are the symp- 
toms and the uterine size, but the lack of uniformity of the other features suggests varying 
degrees of failure of the ovaries to perform normally, such as hypofunction, nonc 3 'clic 
function, or incomplete c.vclic function. All of these alterations ma 3 ' be primarih’’ ovarian, 
but one finds no proof that at least some of them do not result from pituitar 3 ’- or tli 3 woid 
d 3 'sfunction. 

In the group whose amenorrhea was attributed to anterior lobe failure, studies showed 
a general reduction in uterine size, with deficient endometrial changes and absent or mini- 
mal quantities of gonadotropins and estrogens. Tlie uniformit 3 ' of these results indicates 
ovarian hypofunction, possibl 3 ' secondaiy to failure of the pituitaiy gland to perform 
normall 3 '’. The associated subnormal basal rates in 56 per cent of the patients ma 3 ’ be a 
reflection of pituitar 3 ' failure, or the reverse ma 3 ’’ for some be the case, or the two ma 3 ' 
have a common etiologic background. 

It is the general impression, based upon both clinical and experimental evidence, that 
the th 3 ^roid gland is essential to normal reproductive ph 3 -sioIog 3 '. The role of tlyroid d 3 's- 
function, whether this be primary or secondar 3 ', in functional amenorrhea has been demon- 
strated abundantly b 3 " its great frequency, and b 3 ' the gratif 3 lng results of its treatment. 
In the present series both groups of the secondaiy amenorrheas numbered 53, and 47 per 
cent of these presented basal rates below minus 10 per cent. This figure is in line with tlie 
44 per cent of subnormal basal rates in 6 G patients with absent periods, as sited by Pluh- 
mann five 3 'ears ago. He was able to effect cures in 71 per cent of these, b 3 ^ means of 
thyroid therap 3 \ No other therapeutic measui’e approaches these results in this condition. 
Steady progress is being made in the field of g 3 'necologic endocrinolog 3 '', and Dr. Eandall ’s 
contribution is an important step in this progress. The cards are still stacked against us 
however, in the management of functional amenorrhea. It is well to pla 3 ’- the tlyroid 
cards to the full limit of their value, until further investigation enables us to deal better 
hands, 

DE. HENRY 0. HESSELTINE, Chicago, HI.— Dr. EandalPs title is all-inclusive. As 
he states, amenorrhea is a s 3 ''mptom and not a disease. Because his survey revealed onl 3 ^ 
certain states which were associated with amenorrhea, I wish to add some of the observa- 
tions made b 3 ’' Dr. Spear and m 3 "self upon 3 'oung women with pulmonary tuberculosis. 

This study was started while I was a member of Dr. Plass’ department, at the Uni- 
versity of Iowa, a number of 3 'ears ago. We had a total of 134 women from 14 to 25 years 
of age, inclusive. Seven of these 134 patients had menorrhagia, while 65 had no menstrual 
C 5 'cle irregularity. The remaining 62 3 'Oung women developed secondary amenorrhea. These 
62 had regular menstrual cycles prior to their illness. It is evident now that after the 



CONSTRICTION RING DYSTOCIA- 

M. Pierce Rucker, M.D., Richmond, Va. 

C onstriction ring dystocia is that form of soft part dystocia charac- 
terized by the formation within the uterus of one or more bands of uterine 
muscle. These bands form opposite depressions of the fetal ovoid and may 
occur at any level. The band may entirely encircle the fetus or may extend 
only partially around the fetus, but in either ease, so long as the ring lasts, the 
fetus is effectively anchored to the uterus, and there is no further progress in 
birth in spite of painful uterine contractions. A constriction ring (or con- 
traction ring) is not a Bandl’s ring, although the twentieth edition of The 
American Illustrated Medical Dictionary states that they are synonymous. 
Bandl’s ring is an anatomic concept. It is located at the junction of the active 
contractile portion of the uterus with the lower uterine segment. As is well 
known, Bandl’s ring ascends in obstructed labor, and the lower uterine segment 
becomes thinner and may eventually rupture. On the other hand, a constrietion 
ring does not rise, but remains fixed to the fetus, and spontaneous rupture of 
the uterus does not occur. On account of tlie confusion in terminology, 
Rudolph suggested that the term constriction ring be revived. A constriction 
ring may be reversible or irreversible. 

History 

This condition has been known since the beginning of modern obstetrics. 
The early writers called it irregular contraction of the uterus. Reynolds and 
Newell used the term constriction ring in their textbook in 1902. 'William 
Smellie tells of being called to one of the Avorkhouses to see a woman Avho had 
been in labor five days. The midAvife told him that the Avoman had lost a great 
deal of blood the night before. The head Avas Ioav in the pelvis. He first tried 
to deliver Avith the forceps, but Avas surprised that he did not succeed, as the 
head Avas not large and the instrument Avas easily introduced. ‘ ‘ Not succeed- 
ing in the above method, I opened the head, and, in trying to deliver it Avith 
the assistance of my fingers and the blunt hook on the inside of the skull, I 
could not, Avith all my strength, bring it along. IIoAvever, by extracting the 
occipital and one of the parietal bones, I had room to introduce my hand, so 
as to find Avith my fingers the under part of the uterus strongly girt or con- 
tracted round the neck of the fetus. This I gradually dilated: then, bringing 
doAvn one of the arms and pulling at that and the shattered bones of the scalp 
Avith both my hands, I at last extracted the child Avith greater ease than I 
expected. ’ ’ 

“In pushing up my hand to dilate, my fingers passed the mouth of the 
Avomb that Avas girt round the middle of the head, AA’hen I Avas surprised to find 
another contraction before the shoulders. This Avas the first time, I obserAmd^ 
that different parts of the uterus AAmuld contract so strongly, a con.striction 
AAdiieh has been commonly ascribed to the mouth of the Avomb.” This Avas in 
1743. Even as late as 1908, AndreAA^s and MaxAvell reported using every instru- 

‘Read at the Sixty-Ninth Annual Meeting of the American Gynecological Soclet>', Hershey, 
Pa., June 3 to 5, 1946. 
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DE. FBEDEEICK H. FALLS, Chicago, 111. — There is another group of young women 
■noth amenorrhea not mentioned by Dr. Eandall — the morphine addicts. These women have 
menstruated normally before they took up the morphine habit, and they became normal 
again after thej’’ could no longer get the drug. Therefore the amenorrhea cannot always 
be ascribed to an endocrinologic abnormality or to a malformation. 

DE. EANDALL (Closing). — The group of patients presented here were selected on 
the basis of having been sufficiently investigated and followed up and, as indicated, we 
have to emphasize certain features of the problem of amenorrhea in the young woman. 
Naturally the groupings, as far as those cases with functional failure are concerned, are 
somewhat difficult to make. 

Dr. TeLinde has raised the question of cyclic therapy. We use this a great deal in 
the treatment of these eases, but treatment was not mentioned in this paper for lack 
of time. 

The question of the hypothalamus is important, of course. We talk about the pituitary 
being the master gland, but frequently .must go be 3 ’ond that to find the trouble such as, 
for example, the possible effect of morphine addiction, as mentioned by Dr. Falls. 

Certainly one will agree with Dr. Pajme that thju'oid therapy is one of the best 
weapons we have for treating these patients. One wonders if we do not too frequentlj’’ 
take the basal metabolic rate at its face value instead of realizing that it fluctuates greatly 
in many people, and that the significance of a given basal metabolic rate must be con- 
sidered for the individual patient. There may be groups of women who require a lower 
or higher basal rate for normal function. 
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says the pains are characteristic in that the painful sensation continues after 
the palpable hardening of the uterus has passed off. "^ile such pains are 
suggestive, they are not pathognomonic. I have seen such pains when there 
was no ring present. Torpin has shown that, when such pains are present, 
there is an intrauterine pressure of some 18 mm. of Hg., whereas normally 
between pains the intrauterine pressure is only 5 or 6 mm. of Hg. If, upon 
vaginal examination, the cervix hangs loosely about, the presenting part, the 
suspicion that a constriction ring is present is heightened. 

The ring was felt in 199 cases. Three other cases were so characteristic, 
even though the rings were not felt, that they are included, for they illus- 
trate a practical point in management of such cases. 

Table I 


TOTAL CASES 13,575 


Induced labor 

By amniotomy 5,111 

By .Voorliees’ bag 2,244 

7,354 (54.2%) 

(37.7%) 

(16.5%) 

Labors not- induced 

6,221 (45.8%) 

Constriction rings 
After amniotomy 
After bags 

102 

73 (1.46%) 

29 (1.25%) 

Constriction rings 

100 (1.61%) 


Pituitrin in first stage Total 748 Constriction ring 21 (2.8%) 


Dry lalDors Total 483 Constriction ring 13 (2.7%) 

(Spontaneous ruptured membranes) 


Case 1, — ^No. 4738, a 31-year-old unmarried multipara, whose pelvis and 
blood pressure were normal, was seen Feb. 5, 1927, in labor. The waters had 
ruptured spontaneously forty-eight hours previously. After a 47%-hour labor, 
the cervix seemed to be fully dilated upon rectal examination. She was given 
a perfect sacral anesthesia. The cervix was fitting loosely about the head, 
which was in left occipitoanterior position. Simpson’s forceps were applied 
and the cervix was stripped back over the head easily. Extraction was 
difficult. Two loops of cord were found tightly drawn about the neck. 
One was cut between clamps, and the cord was unwound from about the neck. 
I was then greatly surprised to find that I was still unable to deliver the baby, 
nor could I rotate it. Kristeller maneuver was ineffectual and the combined 
bearing down by the patient and traction on the head failed to budge the body. 
Fiv^ minims of epinephrine (1:1000) were then administered, and in three 
minutes I was able to deliver the now dead baby without difficulty. The baby 
was a male and weighed 8 pounds, 14 ounces. The third stage and the puer- 
perium were uneventful. 

Cases 2 and 3. — ^No. 5230 and No. 5216 were similar, except that labor was 
induced 'with a bag, and there was no cord about the neck to confuse the picture. 
Both resisted delivery by forceps until epinephrine was given, and then the 
operation was easy. One baby was stillborn and the other lived. The follow- 
ing case is more conclusive in that the ring was actually felt. 

Case 4. — ^No. 15967, a 29-year-old primipara, was admitted to the Johnston- 
Willis Hospital May 22, 1941, having pains every five minutes. Her pelvis was 
normal. Her blood “Wassermann was negative. Her blood pressure and urine 
had been normal during her pregnancy, and before that for that matter, as she 
was treated for closed tubes for several months before she became pregnant. 
After eight hours, the cervix_ was fully dilated and the head was on the 
perineum. Forceps were applied and an episiotomy was done, but the head 
did not descend upon traction. The forceps were removed, and the interior of 
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ment they had except a punch in dealing witli a ring that extended obliquely in 
a groove of the fetus between the thorax and the flexed thigh. 

Sheldon reports the folloAving case from the Boston Lying-In Hospital, 
“Mrs. Gr., aged 35 years, gravida v, para’ v, was admitted at term, in active 
labor. The presentation was transverse, with the head in the left iliac fossa. 
The pelvic measurements were normal. Twelve inches of umbilical cord pro- 
lapsed soon after admission. Vaginal examination revealed full dilatation of 
the cervix. Internal podalie version failed because of a contraction ring. The 
cord stopped pulsating. Several attempts were made at high forceps delivery, 
all failing because of the inclination of the sjunphysis. Version was again at- 
tempted. As this was unsuccessful, craniotomy was performed, but the cranio- 
elast continually slipped ofl! the skull. Version was tried a third time. After 
several attempts to push the head through the contraction ring, ‘a snap was 
heard and the head was felt in llie peritoneal cavity.’ A laparotomy was im- 
mediately performed, and a stillborn infant, weighing pounds, was ex- 
tracted. A transverse tear was found in the lower uterine segment, dissecting 
behind the bladder and communicating with the bladder at one point. A 
supravaginal hystereetomj’- was performed, and the ruptured area in the blad- 
der was sutured. Vaginal and abdominal wicks were inserted. The patient, 
postoperatively. drained urine both by vagina and through the abdominal 
incision. An inlying catheter was placed in the bladder. She developed pneu- 
monia, acute local peritonitis, and cystitis. She ran a febrile course for three 
weeks . . . but she finally recovered.” This was in 1931. 

It is evident that we are discussing a gruesome chapter of obstetrics. Per- 
haps for this reason it has not been discussed by this Society. The nearest 
approach to a discussion is Dickinson’s paper (1910) in which he recommended 
cesarean section in a limited nuniber of cases in which the infant is not 
definitely enfeebled or endangered by the length of labor, long drainage of 
amniotie fluid, or unskilled attempts at extraction. If the ring fails to relax 
under morphia or yield under complete etherization coupled with patient 
manual dilatation by a skilled obstetrician, a section is indicated, provided the 
mother be in fair condition for a laparotomy. He reported one such case. He 
concluded that there was a ‘‘clinical necessity of a clear formulation, or pro- 
nouncement concerning the import, diagnosis, and treatment of this condition, 
not only in the mind of the practicing obstetrician, but in that of the author of 
the textbook.” The need that Dr. Dickinson voiced thirty-six years ago still 
exists, 

I -wish to discuss here 202 eases of constriction ring dystocia that I have 
seen in the past 43 years. These occurred in 13,575 term and near term 
deliveries. 

Frequency 

This depends somewhat upon whether the condition is looked for or not. 
My first 20 cases, when the recognition of the ring was practically forced upon 
me, occurred in 2,737 deliveries; an incidence of 0.73 per cent. I was on the 
lookout for the next 182 cases. These represent 1.67 per cent of 10,838 cases 
(Table I). 

Diagnosis 

The diagnosis is made with certainty upon feeling the ring with the hand 
in the uterus. The condition should be suspected when there is no obAuous 
cause for the failure of labor to progress in spite of hard “pains.” Phillips 
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of 15 per cent. Harper, who recommended delivery from below after the ring 
was relaxed with deep ether anesthesia, said that the fetal and maternal mor- 
tality in his cases was negligible. Herman Johnson recently reported 105 eases 
in private practice with no maternal mortality and a fetal mortality of only 
5 per cent. 

Treatment 

Constriction rings may occur at any time in the three stages of labor. 
When it is suspected early in the fir.st stage, on account of the character of the 
pain and the lack of progress, the patient should be given morpliine, demerol, 
or magnesium sulfate intravenously, and encouraged to sleep. Rudolph has 
shown that most constriction rings are reversilile. If the patient is not allowed 
to become dehydrated, there is no reason to worry about the length of labor. 
After a good rest, labor is apt to progress in a more noi-mal manner. 

When the ring appears late in the first stage, or after the cervix is fullj'^ 
dilated, two lines of treatment are possilile. One is to rest the patient and 
keep up the fluid intake and the electrolyte balance. Rudolph reports excellent 
results from this method. On the other hand, if the constriction ring can be 
relaxed, the baby can be delivered from below with greater safety than sub- 
jecting it to an 8- or 10-hour second stage Avhile the ring is relaxing spon- 
taneously. Dragging the baby through a ring that is not relaxed is not good 
obstetrics. 

The ring can be made to relax in various ways. Beeson repoi’ts a case in 
which he relaxed the ring with chloroform and delivered the baby by version 
and extraction. There are several such cases in my series, but chloroform has 
failed in my hands oftener than it has helped. Harper was able to relax the 
rings in all his cases except one with deep ether anesthesia. My experience 
with ether has been similar to that with chloroform ; it sometimes works, but 
more frequently it does not. It is interesting to note that in the 10 cases in 
which spinal anesthesia was used, it had no effect upon the ring. Souter re- 
ported excellent results with amyl nitrite. Barnes and Croft reported success 
in some eases and failures in others. Miles Phillips is of the opinion that it 
always works, provided enough be used. Sometimes as many as 5 ampules (5 
minims) may be necessary. I have had no experience with this drug. Abar- 
banePs work would indicate that magnesium sulfate should be useful. I have 
tried it with success in suspected eases eaily in labor, but never as a prelimi- 
nary to delivery. I believe it has merit and should be kept in mind. 

Epinephrine (1:1000), administered subcutaneously in 5 to 8 minim doses, 
has been the most reliable relaxing agent in my experience. It was used in 150 
cases. In seven, it was necessary to give a second injection, and in eight it 
failed to relax the ring. The action is prompt and should appear in from three 
to five minutes. Torpin tells me that he recently had a case in which the 
relaxing effect was delayed for fifteen minutes. 

My cases fall into two groups ; before and after the advent of epinephrine. 
In the'first group we had no means of relaxing the ring other than anesthesia 
and manual dilatation. In this group there were 20 cases, with one maternal 
death and nine babies lost. In the second group there was no material death. 
The fetal death rate was 17.5 per cent. Eleven of the .32 infant deaths occurred 
in the first 23 cases. 

The fatal case was that of a Negro woman, the mother of 13 children, who 
was admitted to St. Philip Hospital after failed forceps and vei’sion elsewhere. 
The ring did not relax under deep chloroform anesthesia and the fetus, 
which was macerated, was delivered by craniotomy. The mother did not recover 

from the anesthesia. _ . -x, r, 

One of the cases in which epinephrine failed ended up with a Porro opei- 
ation. This was a 37-year-old trained nurse, who had had an ovarian cyst 
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the uterus was explored. A constriction ring was found. Seven minims of 
epinephrine (1:1000) were administered hypodermically. The forceps were 
reapplied and an easy extraction %yas done. The puerperium was normal, and 
the mother and baby were discharged from the hospital in excellent condition 
on June 2. 

Etiology 

Many causes have been advanced — ^the administration of ergot or pituitrin, 
rupture of the membranes, bag, and intrauterine manipulation, and malposi- 
tion. These ‘‘causes,” with the exception of the administration of ergot, are 
represented in my cases. These are shown in Table I. 


Table II. Position of the Petus 


TOTAL 


203 

Cephalic 


181 

ROA 

18 


LOA 

43 


ROP 

56 


LOP 

60 


Brow 

1 


Face 

3 


Breech 


15 

Transverse 


3 

Not stated 


4 


There were only 61 occipitoanterior positions in the 199 in which the posi- 
tion was recorded. Favorable position of the fetus occurred in only 30 per 
cent of the cases. There was a similar, but not so marked a deviation from 
normal in the pelves. The type of pelvis was recorded in 139 cases. Of these, 
87 were normal, 28 were funnel, 18 justo-minor, four were flat, and two were 
flat rachitic. The average age of 201 patients was 28.43 years, which is a little 
over two years above the average for the whole series. The youngest was 17 
yeps and the oldest 42 years of age. One hundred and thirty-four were 
primiparas. Something is kno'ivn concerning the subsequent pregnancies of 
forty patients. This seems to be a small follow-up, but 13 Avere single and 
60 Avere seen in consultation. The 40 patients had 47 subsequent pregnancies. 
The outcome of tAvo of these pregnancies is not knoAvn. There AA’-ere 8 abor- 
tions, 3 stillbirths, and 34 liveborn babies. In none of these subsequent labors 
was there dystocia, although one labor Avas prolonged. This Avould seem to 
indicate that the cause of constiuction rings is a temporary one and not con- 
nected Avith the anatomy of the pelAus, or the uterus and its innervation. There 
is no common factor, not eA’^en long labor, that might be considered as a pos- 
sible cause. The group on the Avhole presents a someAAdiat unfavorable selec- 
tion as obstetric risks — increased age, abnormal presentations, and a larger 
number of borderline peh’^es — which fits into a Avoi'king hypothesis that the 
ring is a fatigue phenomenon, comparable to the spasms that occur in striated 
muscles in runners or SAAummers. Clinically, such a hypothesis is useful as a 
guide in the management of the case. 

Prognosis 

The prognosis in cases of constriction ring dystocia depends upon a cor- 
rect diagnosis and the institution of proper treatment. The earlier Avriters 
reported extremely bad results; White, an infant mortality of 72 per cent, a 
maternal mortality of 31.5 per cent; Michael, a fetal mortality of from 40 to 
86 per cent and a maternal mortality of from 20 to 33 per cent. As late as 
1 941, McCni reported a fetal mortality of 46 per cent and a maternal mortality 
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Summary 

Two hundred two cases of constriction ring dystocia are analyzed in re- 
gard to frequency, diagnosis, and treatment. The frequency was found to be 
1.67 per cent. There is a general impression that this condition is rarer than 
my figures would indicate. It is quite possible that many eases are overlooked. 
Cases are cited to show that some difficult forceps operations may be rendered 
easy if the constriction ring be relaxed with epinephrine. Epinephrine was 
used to relax the constriction ring in 150 cases. It failed eight times. Twenty 
cases occurred before it was Iniown that epinephrine would relax the ring. 
Of these, one mother and nine babies were lost. One hundred eighty-two mothers 
and 183 babies (one set of twins) were seen after the advent of epinephrine. 
There was no maternal death, and the fetal mortality was 17.5 per cent. Eleven 
of these infant deaths occurred in the first 23 cases. As experience with this 
drug grew, the results improved. 
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Discussion 

DE, SAMUEL A, COSGEOVE, Jersey City, N. J. — Dr. Eucker deserves our thanks 
for clearly differentiating by definition three types of uterine rings which have been dis- 
cussed under so many different terms, various authors having sometimes used different 
terms for the same entity. 

Tri p concept of the constriction ring which he describes as a fatigue phenomenon in 
the presence of such unfavorable factors as primigravidity, increased age, abnormal pres- 
entations, and borderline pelves, would seem to be acceptable. 
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removed when she was in training. Two years after marriage and six years 
before I saw her, she was delivered of twins and had a postpartum hemorrhage. 
Her pelvis was normal and she was due by Naegele’s rule the last of June, 
1932. On March 4, she was admitted to the hospital on account of rupture of 
the membranes and was treated with bed rest, and was discharged undelivered 
on April 27. She began to have pains on May 9 and was readmitted. The 
cervix was two fingers dilated and a shoulder was presenting. A No. 5 Voor- 
hees’ bag was placed at 10:15 p.m. She was given % grain of morphine, %oo 
grain of hyoseine and avertin (60 mg. per kilo.). At 5:55 a.m. on May 10, 
the bag was removed without deflation. A knee was presenting. The patient 
was given ethylene, and both feet were brought down. They were shedding 
the skin. There was a tight ring about the thighs, which failed to relax when 
% e.c. of epinephrine (1:1,000) was administered hypodermically. The anes- 
thesia Avas discontinued. A consultant suggested that pituitrin might be tried. 
Accordingly, 2 minims of pituitrin were given and extraction attenipted. Both 
legs came off below the knees. A second consultant Avas called in, Avho per- 
formed a porro cesarean section. The female fetus had a meningocele, cleft 
palate, and inieneephalus. The mother made an uneventful recovery and A\^^s 
discharged from the hospital on May 29, 1932, in excellent condition. 


Table III. Method oe Delivery 


TOTAL 

203 

Version and extraction 

131 

Braxton Hicks’ version 

3 

Broecli extraction 

11 

Low forceps 

14 

Midforcops 

39 

Scanzoni 

2 

Craniotomy 

2 

Porro-cesarean section 

1 

Table IV. Complications 

Retained placenta 

9 (manual removal 7) 

Placenta previa 

3 

Prolapsed cord 

4 

Postpartum hemorrhage 

1 

Eclampsia 

3 

Ablatio placentae 

1 

Toxemia 

5 

Hydramnios 

3 

Inversion of uterus 

1 

Phlebitis 

1 

Pyelitis 

2 

Mastitis 

1 

Febrile puerperium 

16 

Shock 

1 

Diabetes 

3 

Infantile paralysis 

1 


One other patient Avas deliAmred by craniotomy. She had a small pehus 
and a dead baby, and had been in labor three days before admission to the 
hospital. The method of delivery of the 202 cases (one set of tAAuns) is shoAvn 
in Table III. 

Complications accompanying these cases are shoAvn in Table IV. 

The nine cases of retained placenta Avith seven manual removals deserve 
some comment. All were due to hourglass contractions. There Avas no diffi- 
culty in manually remoAung the placenta, and no effort Avas made to relax the 
I’ing. Perhaps I should have given these patients another dose of epinephrine 
and attempted to deliAmr the placenta by Brandt’s method, before resorting 
to manual removal. 
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and Pride have clarified a great deal of the confusion previously existing in retraction 
ring dystocia, but it has been to the essayist to point out further tlie more specific details 
in which retraction ring dystocia and constriction ring dystocia vary so greatly, although 
the frequency of either type exists in a small but very significant 1.67 per cent to 2 per 
cent of complicated dystocia cases. All of our cases of retraction have been relieved by 
rest under sedation, occasionally morphine or magnesium sulfate intramuscularly, or ether 
anesthesia with intravenous fluid, and when relaxation is established delivery is accom- 
plished before the recurrence of the constriction or retraction ring. In no instance in our 
small series of dystocia due to this cause have we used epinephrine. There was definite 
increase in our stillbirth and neonatal mortality in retraction ring dystocia cases to 11.9 
per cent. 

Dr. Rucker gives a very timel}’ warning not to drag the baby through an unrelaxed 
constriction or retraction ring but accurately to establish the diagnosis of retraction or 
constriction ring and to proceed with its relief with adrenalin injections. This has defi- 
nitely lowered, in his hands the fetal mortality and consequently led to less maternal 
trauma and sequelae following delivery. 

DR. RUDOLPH W. HOLMES, Charlottesville, Va. — Dr. Rucker has made the ex- 
tremely important point that constriction rings may cause dystocia. He justlj* emphasizes 
the difference between such constrictions and retraction rings. Thej' are definitelj’’ dis- 
similar anatomic entities. Clinically, they do offer certain comparable attributes as ob- 
structions to spontaneous or operative delivery. Both have a common attribute in that 
they are primarily purely phj'siologic, but secondly, may become intensely pathologic. 

The retraction ring may occur in one place only — namely, at the junction of the 
upper and lower uterine segments. It is an invariable concomitant of all labors, even when 
labor is precipitate. In the latter case it is merely a phenomenon of nature. Where 
dystocia persists, the rise of the ring and the attenuation of the lower segment may lead 
to pathologic rupture of the uterus. 

While retraction rings are solelj' products of labor, this is not true of constriction 
rings, which may develop only in the upper segment before or during labor, and may 
occur only after the membranes have ruptured. This assertion that contraction rings are 
sequential to the escape of the liquor amnii is substantiated by a study of frozen sections 
of the bodies of pregnant or parturient women. Clarence Webster, Barry Hart, Freeland 
Barbour, and many others have contributed invaluable studies of such hardened and serially 
sectioned cadavers. In no instance have constriction rings been found in such anatomic 
investigations, irrespective of the length of labor, where the membranes have been intact. 
Where the waters have drained away, either in pregnancy or in labor, the uterus will 
retract upon the fetus. At first, the succulent, perhaps edematous, decidua will mold itself 
into every sulcus of the fetal contour. As the uterus retracts the muscularis will likewise 
fill every fetal depression. When the uterine muscle is in tetanic contraction, the multiple 
constrictions become of profound pathologic importance. 

It has been twenty years since I retired, but when in practice I tried all the then 
putative measures for producing uterine relaxations, and found none that were of such 
signal value as chloral hydrate combined ■with sodium bromide. I doubt not that chloral 
still vies -with all putative drugs which are alleged to relax the uterus. 

DR. RUCKER (Closing). — ^If I have succeeded in putting across the difference be- 
tween a constriction ring and a retraction ring I am perfectly satisfied. 

I do want to say that it is not necessary to have ruptured membranes for a con- 
striction ring to form. I have seen a number of cases with unruptured membranes ■with 
definite constriction rings. Also, I wish to say that the common habit of administering 
' pituitrin when there is no progress in labor is exactly the wrong thing to do. If there is 
a constriction ring, a part of the uterus is already tetanically contracted and you are only 
adding one more insult* 
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The detailed histories cited do not seem convincing. Smellie’s “mouth of the womb 
that was girt round the middle of the head“ and “the under part of the uterus Strongly- 
girt or contracted round the neck of the fetus” would seem quite obviously to be an in- 
completely dilated cervix and a physiologic contraction ring. Dr. Eucker makes the dis- 
tinction between the constriction ring which does not change its relation to the fetus and 
the constriction ring which may so change its relation. But it is only under conditions of 
extraordinary stress that it does so. Both rings tend to adjust themselves “opposite de- 
pressions in the fetal void,” and we have all, I am sure, observed the physiologic con- 
traction ring ‘ ‘ girt or contracted about the neck of the fetus. ’ ’ 

There is no disposition to deny the occasional occurrence of the entity defined by 
Dr. Eucker as “constriction ring,” definitely and objectively diagnosed by so astute an 
observer, by direct intrauterine palpation. 

"We have not, however, demonstrated Dr. Eucker 's constriction ring with anything 
like the average 1.5 per cent frequency shown by him. His suggestion that we have over- 
looked many because we were not lodlcing for them may be perfectly just. 

There is, however, this danger. Dr. Eucker states in an earlier paper, “When, how- 
ever, there is a contracted pelvis or other obstruction to labor, it is sometimes difScult to 
say whether the dystocia is due to the ring or the dystocia.” Inasmuch as it is frequently 
difficult to rule out disproportion, too great concentration on the ring, so apt to occur con- 
comitantly with factors of mechanical dystocia, may lead to oversight or delay in institut- 
ing management necessitated by the other mechanical dystocia. 

The generally conservative attitude in management of these cases advised by Dr. 
Eucker is admirable. He has again drawn attention to epinephrine, wliich in his own 
hands, and that of some other observers, has been of signal usefulness. 

Yet he has actually found it necessary to use some form of operative interference 
in 94.5 per cent of his cases; 83.5 per cent were versions or midforceps, the first especially 
disadvantageous under the conditions of prolonged, exhausting pathologic labor. 

He has made no use of cesarean section, except a Porro in one case, because in an- 
other communication he properly says, “. . . cesarean section after intrauterine examina- 
tion and manipulation is dangerous.” This is, of course, true only of transperitoneal 
section. Had extraperitoneal section been employed in some of his cases complicated by 
mechanical dystocia, his fetal mortality of 17.5 per cent might have been materially re- 
duced -without compromise of his splendid maternal mortality of one-half of 1 per cent. 

DE. NOEEIS W. VADX, Philadelphia, Pa. — ^The author makes a very clear-cut and 
distinct difference between retraction ring dystocia as described by Bandl and this specific 
constriction ring dystocia. Bandl, in 1875, described and defined a ring at the junction 
of the upper active uterine body and the lower inactive or silent lower uterine segment. 
This clinical observation and picture which Dr. Eucker describes so completely does not 
carry with it a definite pathologic course and, no doubt, in many instances has been com- 
pletely overlooked or has been mistaken for a beginning incomplete or partial Bandl ’s ring. 

However, as the author has already pictured the constriction ring as appearing in 
any portion of the corpus uteri in contradistinction to the retraction Bandl ring and the 
later relief by the administration of adrenalin, our few cases might have been of true 
contraction character which occurred always in long labors, in vertex or breech position, 
and always in those patients whose membranes had been ruptured for a long period of 
time. This last feature of premature rupture of membranes occurring previous to the 
presence of constriction ring. Dr. Eucker does not clearly specify. 

In our clinic (Philadelphia Lying-In) we feel that retraction ring does not occur 
unless the patient has been in active labor a long time, thirty-six hours or more, some 
abnormality of position of the fetus and occasionally moderately contracted pelvis -with 
a questionable fetopelvic dystocia, and that the membranes have ruptured for some hours 
pre-piously. 

Por many years the obstetric world has been more or less confused -with regard to 
the etiology of the retraction ring and that abnormality which embraces the anatomic, 
physiologic, and pathologic point of view. Schroeder, Braune, Homes, White, Fitzgerald, 
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Our nearest neighbor in North Dakota is Minnesota, During the forma- 
tive years of our maternal welfare program, we had the practical and sym- 
pathetic help of Doctor Jennings C. Litzenberg. He gave us courage and 
criticism in large measure. He came to help us. His leadership was spiritual 
as well as intellectual. To us his name became synonymous with good ob- 
stetrics. We can pay him no finer tribute. 

As a country doctor, I would like to see an intensification of the teaching 
of the fundamentals. I have talked with many recent graduates in medicine. 
Many of them have admitted that their clinical training in obstetrics has been 
inadequate. If this Condition has been brought about by war, it may correct 
itself in another'-'medical generation ; if, however, it is the result of too much 
theory and not enough practice in the impressionable undergraduate years, we 
need to revamp some of our teaching. I am old-fashioned enough to believe 
that the chief function of a medical school is to prepare students to practice 
medicine. 

The second factor in good obstetrics is a sustained professional interest. 
In a rural state, environment becomes important in developing it. A lone 
doctor in a community must not be allowed to become a lonely doctor, or else 
both he and his patients will suffer. The doctor must have postgraduate op- 
portunities made available to him in such a manner that he can keep abreast 
of current thoughts and trends in obstetric practice without too long absence 
from his practice. 

Finally, as a third factor in promoting good obstetrics, I would emphasize 
the importance of integrating all of the agencies which have for their object 
the improvement of obstetric practice under the leadership of the medical 
profession. 

In 1935, we formed the North Dakota Committee on Maternal and Child 
Welfare. It was appointed as a special committee of the North Dakota State 
Medical Association and, one year later, won recognition as a standing com- 
mittee. It is predominantly a committee of general practitioners. It is the 
advisory committee to the North Dakota State Health Department in matters 
of maternal and child welfare. Thus, in this important field, the most cordial 
relationships have been established and maintained between the State Health 
Department and the State Medical Association. 

In 1935, we had a maternal mortality rate in North Dakota of 55 per 
10,000 live births. We called the committee to an immediate attack on this 
problem. We divided the “fatal triad” among our membership, and requested 
them to prepare practical papers on infection, toxemia, and hemorrhage for 
presentation before the district medical societies of our state. We then ob- 
tained invitations from the thirteen district societies to present these papers 
before them, and we were careful to assign our speakers to societies other than 
their own on the well-established principle that “a prophet is not without 
honor, save in his o^vn country.” 

In 1936, we recommended to the State Health Officer that funds be made 
available to bring outstanding clinicians to the state to conduct obstetric and 



ENVIRONMENT IN OBSTETRICS^!' 

John H. Moore, M.D,, Grano Forks, N, 13. 

T he dil¥ereiice between rural and urban obstetrics is one of environment, 
I have practiced "rural” obstetrics for twenty-six years. I conducted my 
last delivery in the home of a patient twenty-four years ago, A postpartum 
hemorrhage so nearly hilled her that, while I was giving hypodermoclysis with 
a homemade normal saline solution from a 20 c.c. s.yringe, I vowed that if the 
Good Lord would let me get out of that home with a living mother I would 
never go back to such primitive practice. He did, and I kept my vow. 

Then 1 started to change the environment. I am still trying to change it. 
I have seen the small general hospitals of my city and my state develop from 
the point where they had no maternity departments, no birth rooms, no nurs- 
eries, to the place where many of them have well-equipped maternity depart- 
ments, modern delivery rooms, excellent nursing supervision, and good staff or- 
ganizations; in brief, a proper conception of the dignity and importance of 
obstetrics. 

This has brought me to the conclusion that, aside from the factor of en- 
vironment, there is no difference between rural and urban obstetrics. But 
there is a tremendous difference between good and bad obstetrics! I have 
seen both kinds in North Dakota and both kinds in the maternity departments 
of our best teaching centers. I believe that we, in North Dakota, have one 
advantage over our professional brethren iii large cities : our mistakes quickly 
become public property. This makes for self-analysis and, we hope, for self- 
improvement. 

It seems to me that good obstetrics is a composite of several factors. First, 
there is a sound knowledge of the fundamentals. This should be obtained in 
our medical schools. It implies that, in addition to sound classroom instruc- 
tion, the student shall have the opportunity to observe obstetrics and to take 
part in the conduct of pregnancy, labor, and the puerperium under the direc- 
tion of competent and enthusiastic instructors. In my section of the country, 
this type of instruction reached its highest efficiency in the Departments of 
Obstetrics and Gynecology at the Universities of Minnesota, Iowa, and Wis- 
consin. These institutions have become recognized factors in improving ob- 
stetric practice in their neighboring states of the Midwest. They have never 
lost the clinical approach to the problems of the general practitioner, nor 
personal interest in the undergraduate student. The leadership which they 
have given us came, I’ightlj^, from the heads of the Departments of Obstetrics 
and Gynecology. They imbued their staffs with an interest and enthusiasm 
for teaching clinical obsteti’ies that has paid dividends in a decreasing ma- 
ternal mortality. 

— - > 

♦Bead (by invitation) at the Sixty-Ninth Annual Meeting- of the American Gynecological 
Societj’-, Hershey, Pa., June 3 to 5, 1946. 
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